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PREFACE. 


It  ia  belieTed  that  the  present  work  occupies  a  unique  field  in  the  exten- 
dre  literature  of  magic.  There  are  already  a  large  number  of  treatises  on 
natural  magic  and  legerdemain,  but  in  most  of  them  very  little  attention  has 
been  given  to  the  exposS  of  stage  illusions,  which  are  of  great  interest  as  they 
are  so  largely  based  on  ingenious  applications  of  scientific  principles.  Optics, 
mechanics,  sound,  and  electricity  have  all  been  pressed  into  service  by  the  ^n 
de  siicle  prestidigitateur.  In  the  present  work  great  attention  has  been  paid 
to  elaborate  tricks  of  this  nature,  and  in  many  cases  the  exposis  have  been 
obtained  from  the  prestidigitateurs  themselves.  In  the  first  few  chapters  many 
of  the  best  illusions  of  Robert- Houd in,  Dr.  Lynn,  Professor  Pepper,  Bautier 
de  Eolta,  Heller,  Herrmann,  Maskelyne  and  Cooke,  and  Eellar  will  be  found 
clearly  explained. 

Conjuring  tricks  have  been  by  no  means  neglected,  but  the  number  of 
them  which  are  given  has  been  limited,  owing  to  the  fact  tliat  mauy  of  the 
books  on  magic  have  gone  into  this  subject  quite  extensively.  Ventriloquism, 
shadowgraphy,  mental  magic,  etc.,  will  also  be  found  treated  in  the  present 
work. 

The  chapters  relating  to  **  Ancient  Magic"  take  up  the  temple  tricks  of 
the  ancient  Egyptian,  Greek,  and  Roman  thaumaturgists,  as  well  as  a  number 
of  automata  which  are  very  interesting  in  view  of  their  very  early  epoch.  It 
is  believed  this  will  be  found  a  particularly  entertaining  feature  of  the  book. 

There  is  always  a  great  charm  about  the  stage,  and  the  methods  of  produc- 
ing the  effects  which  give  realism  to  the  drama.  The  chapters  devoted  to 
"Theatrical  Science"  will  be  found  to  contain  a  very  large  number  of  effects 
and  illnsiong,  many  of  which  ai-e  here  presented  for  the  first  time.  Thns  an 
entire  opera,  *'  Siegfried,"  is  taken  up,  and  the  methods  by  which  the  won- 
derful effects  are  obtained  are  fully  illustrated  and  described.  Such  amuse- 
ments as  cycloramas,  the  nautical  arena,  and  fireworks  with  dramatic  acces- 
Boriea  are  not  neglected. 

The  chapters  on  "  Automata  "  and  '*  Curious  Toys  "  describe  many  inter- 
esting tricks  and  mechanisms  of  an  amusing  nature. 

The  last  few  chaptera  of  the  book  deal  with  "  Photographic  Diversions," 
and  here  will  be  found  some  of  the  most  curious  and  interesting  tricks  and 
deceptions  which  may  be  performed  by  the  aid  of  photography.  The  practical 
Bide  of  scientific  photography  will  also  be  found  represented.      The  cliapter 
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on  "  Chronopliotography  "  describes  tlio  photography  of  moving  objects  of  all 
kiuds,  and  sIiowb  liow  the  results  obtiiined  are  of  value  to  tlie  savant.  The 
projection  of  moving  pieturea  niton  a  6creen  is  tlioronghly  treated,  a  nninber 
of  different  forms  of  tlie  apitaratuts  Ijeing  described. 

The  introduction  is  a  unnpie  feature  of  the  work,  being  written  by  Mr. 
Henry  Ridgely  Evans,  of  Wasliington,  I).  C.  author  of  "Hours  with  the 
Ghosts ;  or.  Nineteenth  Century  Witclicraft."  It  contains  a  brief  but 
remarkably  complete  history  of  magic  art  from  the  earliest  times  to  the  present 
date,  esjtecial  attention  being  given  to  amufiing  incidents  in  the  careers  of 
celebrated  necromancerB.  This  Introduction  will  be  found  one  of  the  raoet 
entertaining  parte  of  the  present  book.  Mr.  Evaud  has  also  contributed  two 
chapters^-one  on  "  Shudowgrapliy,"  or  "  Treweyism,"  as  it  has  been  called, 
in  honor  of  M.  Fclician  Trewey,  the  classic  exponent  of  the  art ;  tlie  other  on 
"Mental  Magic,"  or  second-sight  ex])eriment-.  Tlie  chapter  on  "  Shadow- 
graphy  "  is  not  only  interesting  because  of  tlie  i'.rfiiisc  of  the  art  of  theatrical 
silhonette-making,  but  on  account  of  the  sketch  of  the  life  and  adventures  of 
M,  Trewey,  who  is  a  personal  friend  of  the  writer.  Mr.  Evans  is  also  the 
compiler  of  the  excellent  liihliograjihy  which  concludes  the  book.  Though 
this  Bibliography  makes  no  pretense  to  absolute  completeness,  it  is  believed 
to  be  more  extensive  than  any  other  bililiogmidiy  of  the  sul)je(;t,  and  it  will  Xyc 
found  of  great  value  to  the  student  of  jtsychology.  as  well  as  to  the  student  of 
modern  magic.  Other  acknowledgments  are  iliie  Lo  Mr.  William  E.  Robinson, 
the  well-known  prostidigitateur,  for  many  sug^rcstions  and  favors  and  for 
important  Iielp  in  connection  with  the  Iiibliogni|>liy;  Mr.  Robinson  having  a 
very  remarkable  collection  of  books  upon  magic,  which  he  has  gathered  at 
home  and  abroad  during  a  long  period.  We  are  also  indebted  to  Mr.  H.  J. 
Burlingarae,  of  Chicago,  for  permission  to  use  cxtnic-ts  from  his  writings  and 
for  assistance  in  the  Bibliography. 

The  matter  for  the  present  work  is  very  largely  <'<nn]>iled  from  articles 
which  have  appeared  in  the  "Scientific  American"  and  the  "Scientific 
American  Supplement,"  with  the  aildition  of  much  nuiterial  hitherto  unjmb- 
lished.  Especial  acknowledgments  are  due  to  our  French  ami  (Jorniau  con- 
temporaries, particularly  "  La  Nature.''''  The  section  on  "'  Ancient  llagic  " 
ie  taken  almost  wholly  from  the  articles  of  Colonel  A.  do  Rocbas  in  "  Ln 
Nature.''''  These  articles  were  afterwards  amplified  by  liini  ;nid  published  in  a 
moat  interesting  book  entitled  "  Zm  Oriyines  de  la  Scifiice.''''  It  is  hoped 
that  the  present  work  will  prove  entertaining  to  those  who  are  fond  of  the 
art  magique. 

Nkw  Yokk.  September,  1897. 
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INTRODUCTION.  •";..• 

THE  MYSTERIES  OF  MODERN  MAGIC. 

By  IIenkv  Kidoelt  EvjlSS. 

I. 

Far  back  into  the  shadowy  past,  before  the  building  of  the  pyramids,  magic 
was  a  reputed  art  in  Egypt,  for  Egypt  was  the  "  cradle  of  magic."  The  magi- 
cians of  Egypt,  according  to  the  Bible  chronicle,  contended  against  Aaron, 
at  the  court  of  Pharaoh.  The  Hebrew  prophet  "  east  down  his  rod  before 
Pharaoh  and  before  his  servants,  and  it  became  a  serpent.  Then  Pharaoh 
also  called  the  wise  men  and  the  sorcerers:  now  the  magicians  of  Egypt,  they 
also  did  in  like  manner  with  their  enchantments.  For  they  cast  down  every 
man  his  rod  and  they  became  serpents:  but  Aaron's  rod  swallowed  up  their 
rode."     [Exodus  vii.  10, 11, 13.] 

The  late  Robert  Heller,  prestidigitateur,  traveler  in  the  Orient,  and 
skeptic,  once  told  me  that  he  had  seen  this  feat  performed  in  Cairo  many 
times  by  the  Dervishes.  The  rods  actually  were  serpents  and  hypnotized  to 
such  an  extent  as  to  become  perfectly  stiff  and  rigid.  When  tlirown  upon  the 
earth  and  recalled  to  life  by  sundry  mystic  passes  and  strokes,  tliey  crawled 
away  alive  and  hideous  as  ever.  Said  Heller:  "It  was  in  the  open  air  that  I 
saw  this  strange  feat  performed.  Transferred  to  the  gloomy  audience  chamber 
of  some  old  palace,  where  the  high  roof  is  supported  by  ponderous  stone 
columns  painted  with  hieroglyphics,  where  rows  of  black  marble  sphinxes 
stare  at  you  with  unfathomable  eyes,  where  the  mise  en  seme  is  awe-inspiring 
— this  trick  of  the  rods  turning  into  serpents  becomes  doubly  impressive,  and 
indeed  to  the  uninitiated  a  miracle." 

In  the  British  Museum  is  an  Egjfptian  papyrus,  which  contains  an  account 
of  a  magical  stance  given  by  a  certain  Tchatcha-em-ankh  before  King  Khufu, 
B.C.  3766.  In  this  manuscript  it  is  stated  of  the  magician:  "  He  knoweth  how 
to  bind  on  a  head  which  hath  been  cut  off,  he  knoweth  how  to  make  a  lion 
follow  Mm  as  if  led  by  a  rope,  and  he  knoweth  the  number  of  the  stars  of  the 
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house  (constellation)  of  Thoth."  The  decajiitation  trick  is  thus  no  new  thing, 
while  the  experiment  pcrformed'with  the  lion,  undoubtedly  a  hypnotic  feat, 
shows  hjpaolism  to  he  old.  "•  -'■ 

Thy  art  of  natur^J..iii^gie,  then,  dates  back  to  the  remotest  periods  of  od- 

tiquily.     It  was  an-aft' cultivated  by  tlie  Egyptian,  Oialdean,  Jewish,  Koniau, 

and  Grecian  prieolhoods,  bfing  used  by  i\\vn\  lu  diiiic  the  ignorant  inA6««fi. 

Weeping  and  .iik^tling  statues,  temple  doors  that  Hew  ot>en  with  thundt^ron? 

sound  and•OJ^paV^ntIy  by  eupematural  m^ans,  and  perpetual  lamps  that  flamed 

forevcr.nj  tb'e  tombs  of  holy  men,  were  some  of  tbe  ilmiiniatiirgic  feat«  of  the 

l^ij^iHT-Iiriosts.     Heron,  a  Greek  meehaniciBn  and  niatbetimlician,  who  livt^d  in 

thc'SAi^ind  century  before  Christ,  wrote  several  interesting  treatises  on  autn- 

.'jirat'tf  and  magical  appliances,  used  in  the  anciimt  temples.    Colonel  A. 

/•.  "fiothai*,  in  an  inlereating  work,  Lts  Orujines  lic  la  Science,  lias  given  in  detail 

'*  Ilcron'^  Hceoiiiits  u(  Ibcse  wonderful  aiittmuila  and  r.xperimentH  in  natural 

niagie.     Ht.  ntp|)o1_>'tus,  one  of  the  Fathent  of  the  early  ('hristian  (.'hureh,  also 

descrihed  and  exposed  in  his  works  many  of  these  wonders. 

Magic  is  divided,  according  to  oUl  writiTs  on  the  occult,  into:  WkUe  ma^ic, 
Muck  moffic,  and  Ke^romancy.  Modern  magic,  or  euujurlng,  is  divided  by 
Itobert-iloudin  into  tive  classes,  ae  follows: 


in 

lill 

ral^ 


1.  F£Aiti  OF  Dkxtkuity.     Tho  Iiandg  and  tonguo  being  tbe  only  uoant 
Dscd  for  the  production  of  these  illusions. 

i.  ExpKRiMKN'TS  IN  Naturai.  MAnic.     Expedients  derived    from    tbi 
sciences,  and  which  arc  worked  in  combination  with  feats  of  dexterity,  lh«| 
combined  result  constiluting  "  conjuring  tricks." 

3.  Mbstal  COKJrRlNO.    Acontrol  acquired  over  the  will  of  tho  spoetalor; 
secret  thought  rend  by  an  ingenious  system  of  diagnoFiis,  and  sometimes  com 
pelled  to  Iflki'  n  pBrficuhir  ilirrclioii  by  certain  subtle  artifices. 

4.  J*KBTENUEb  Mfsmerisu.     Imitation  of  mesmeric  plienomona,  second 
^aight,  clairvoyance,  diviiialiou,  trance,  catalepsy. 

5.  MEitit'MSiiii*.      Spiritiuiliriiu  or  pn^U-ruh^l  evocation  of  ejiirita,  iai 
taming,  rapping  and  writing,  niyslerious  cabinets,  etc. 

In  the  Middle  Ages  magic  was  greatly  in  vogue  and  we  read  strange  stories 
of  ghosts,  goblins,  and  gnomes  in  the  [itenitiiri'  of  thiit  period.  Shrivelet 
old  women,  were  burned  at  tbe  t>take  for  itie  crime  of  witchcraft,  monks  ii 
their  gloamy  colls  wreslli'd  with  Satan  and  tbe  iHiwers  of  darkness,  and  grimj 
nichomists  toiIc<I  day  iind  jii^'hf  over  the  rtnl  fin-s  of  llieir  furnaeet*,  seeking  ii 
vain  for  the  talismanie  pl»iloso}>her's  stone  and  uondrouH  elixir  of  life.  Witl 
tho  aid  of  Ihe  concave  mirror,  magicians  of  the  period  were  able  to  produ< 
very  fair  ghost  illusions  to  gidl  a  siisi-cptibtc  jmldic.  lienvenuto  Cellini  chroi 
ides  one  in  his  fascinating  »utriliirigrapliy. 

Cellini,  as  guileless  as  a  child  in  matters  of  seienee.  desiring  to  study  soi 
eery,  applied  to  a  Sicilian  priest  who  was  a  professed  dabbler  in  the  occ 
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art.  One  dark  night  they  repaired  to  the  ruins  of  the  ColiBeum,  at  Rome;  the 
monk  described  a  circle  on  the  ground  and  placed  himself  and  the  great  gold- 
smith within  its  mystic  outlines;  a  fire  was  built,  intoxicating  perfumes  cast 
on  it,  and  soon  an  impenetrable  smoke  arose.  The  man  of  the  cowl  then 
waved  his  wand  in  the  air,  pronounced  sundry  cabalistic  words,  and  legions 
of  demons  were  seen  dancing  in  the  air,  to  the  great  terror  of  Cellini.  The 
story  of  this  spirit  seance  reads  like  an  Arabian  talc,  but  it  is  easily  explainable. 
The  priest  had  a  brother  confederate  concealed  among  the  ruins,  who  manipu- 
lated a  concave  mirror,  by  means  of  which  painted  images  were  thrown  on  the 
smoke.  Later  on  Nostradamus  conjured  up  the  vision  of  the  future  King  of 
France  for  the  benefit  of  the  lovely  Marie  de  Medicis.  This  illusion  was  ac- 
complished by  the  aid  of  mirrors  adroitly  secreted  amid  hanging  draperies. 


n. 

The  history  of  magic  would  be  incomi)lcte  without  a  sketch  of  Cagliostro, 
the  arch-necromancer  of  the  eighteenth  century,  who  filled  all  Europe  with 
his  fame.  Novels  and  plays  have  been  founded  on  his  strange  career,  as  witness 
Goethe's  "  Grand  Cophta  "  and  Alexander  Dumas'  "  Memoirs  of  a  Physician." 
Thomas  Carlyle  has  remorselessly  dissected  the  character  of  Cagliostro  in 
an  immortal  essay,  "  Count  Cagliostro,"  which  makes  fascinating  reading. 
Cagliostro  like  Nostradamus,  and  others  of  that  ilk,  as  the  Scotch  say,  was  a 
pretender  to  magic  and  sorcery.  He  manufactured  elixirs  of  life,  raised  the 
shades  of  the  illustrious  dead,  pretty  much  after  the  fashion  of  our  modem 
spirit  mediums;  told  fortunes,  predicted  lucky  numbers  in  the  lottery,  trans- 
muted metals,  and  founded  occult  lodges  of  Egyptian  Masonry  for  the  regen- 
eration of  mankind.  Joseph  Balsamo — for  such  was  the  Count's  real  name — 
was  bom  of  poor  parents  at  Palermo,  Sicily,  in  the  year  1743.  He  received 
the  rudiments  of  an  education,  and  a  smattering  of  chemistry,  at  a  neighboring 
monastery,  and  then  started  out  to  fleece  mankind.  He  began  by  forging 
theater  tickets,  after  that  a  will;  then  he  robbed  a  goldsmith  named  Marano  of 
a  sum  of  money.  Balsamo  pretended  that  a  secret  treasure  lay  buried  in  a  cer- 
tain rocky  chasm  just  outside  the  city  of  Palermo,  and  that  he,  for  a  considera- 
tion,, was  able  to  unearth  the  gold  by  means  of  certain  magical  incantations. 
Poor  Marano  like  a  susceptible  gudgeon  swallowed  the  bait,  hook  and  all,  paid 
the  contingent  fee,  and  accompanied  by  the  amateur  sorcerer  (it  was  Balsamo's 
first  attempt  in  the  necromantic  line)  paid  a  visit  on  a  certain  dark  night  to  the 
lonely  spot  where  the  treasure  lay  hid  from  mortal  gaze.  Joseph  drew  a  magic 
circle  of  phosphorus  on  the  earth,  pronounced  some  spells  in  a  peculiar  gib- 
berish known  only  to  himself,  which  he  denominated  Arabic,  and  bade  the 
goldsmith  dig  away  for  dear  life.  Marano  went  vigorously  to  work  with 
pick  and  spade.     Suddenly  terrific  yells  were  heard,  whereupon  a  legion  of 
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devils  (Joseph's  boon  companions  with  cork-blnekenod  visages)  mshed  from 
Ixfliind  th(>  rocks,  |X)UDccd  upon  tlic  goldiiniith;  and  nearly  beat  hiu  to  death 
Mitli  their  piiclifurks.     The  enchanter,  in  order  lo  escape  the  vengeance  of  the 
furioug  Mnrano,  was  t'otii|>elK?d  In  flti.-  his  native  city.    In  company  with  a 
lirtek,  Althotas,  he  \*ii<ited  various  places — Oreece,  I'^pt,  Arahia,  Persia. 
Hhodoft,  Malta,  >'aples,  Venice  and  Home.    According  to  his  own  account. 
ho  ?tudied  alchemy  at  Malta  in  tlie  laboratory  of  Pinto.  Grand  Master  of  the 
Knights  of  Malta  and  St.  John.     At  Runte  he  iiiarrit^d  &  lieautiful  girl,  Lorenza 
Feliciani.  daughter  of  a  girdle  mflker,  who  proved  of  great  assistance  to  him  in 
his  inipostoros.     They  tmvelU'd  over  Kurope  in  a  coach -and- four  with  a 
retinue  of  serrants  garbetl  in  gorgeous  liveries.     UaUauio  changed  hia  name 
lo  the  high-sounding  title  of  the  tVimle  de  f;«glioRtrr),  and  ftcatlered  money 
right  and  left.     "  At  StrasUHirg;'  sjiye  one  of  his  biogniphere,  **  he  reaped 
an  abundant  harvest  by  prufcMing  the  art  of  making  old  people  young;  in 
which  pretension  lit-  wn*  ecconded  by  his  wife,  I^orenza  Feliciani,  who,  though 
only  tweiily  years  of  agi'.  dirlan'd  thiit  yhe  was  sixly  atui  that  she  had  a  t^on  a 
voti?mn  in  the  Huleh  siTvici-,"     C'li^jliiHitro  also  ]»n'leiided  t"  he  of  a  gretat 
age,  and  solemnly  declared  that  he  had  hohnohbed  with  Alexander  and  Julius 
f'a-sir;  lliat  he  wnti  present  at  the  Imrning  of  Konie  under  Xero  and  wa*  an 
eye-witness  of  the  erucilixion  of  Christ.     Cardinal  de  Kolian,  of  Prance,  who 
beeaniu  a  linn  believer  in  the  pretensions  of  tlie  ehitrhitaEi,  entortAincd  him  in 
Paris,  inrnvlncing  liim  to  that  gay  world  of  the  Old  Kt'giine  which  went  out 
forever  witii  the  l-'rench  Itevolution.     This  was  in  1785.     All  Paria  went 
wild  over  the  encltunler,  and  thronged  to  his  magical  soirees  at  his  residence 
in  the  Rue  St.  Claude.     CagUofitri)  eoined  money  In  llic  French  cajiilal  with 
liift  spurious  Kgyjitian  liile  uf  I'reeniasonr)',  wbieh  j^romised  to  its  votaries  the 
length  of  life  of  the  Noachilea,  and  superhuman  power  over  nature  and  her 
laws,     Inibert  Saint-Amnnd.  (he  interesting  uulhor  of  ''  Marie  .Antoinette  and 
(Jic  End  nf  the  Old  Iteginie."  says  (Seribner  Edition):  "The  mania  for  tii 
supernatiiraU  the  rage  for  the  manelous,  prevailed  in  the  last  j'cara  of  thi 
eighleentb  eenlury,  whieh  bad  wiuilonly  derided  every  sacred  thing.     NeTcrj 
were  Ibe  Hosienieians.  Oie  adejiLs,  soreerers.  tiiid  prophets  so  nunienms  and  so 
respected.    Serious  and  educated  men.  magistrates,  courtiers,  declared  them- 
selves eye-witnesses  of  alleged  niirjielL'S.     .     .     .     When  Cagliostrri  esnio  to 
France,  he  found  the  ground  prepannl  for  his  magical  operations.     A  society 
eager  for  distractions  and  emotions,  indulged  to  ever}*  form  of  extravagance 
necessarily  welnnmeil  snrh  a  man  and  hailed  him  os  its  guide.    Wlienee  did  h 
eonie?     What  was  his  country,  bif  age,  his  origin?     Wlwnr  did  ho  get  thosi 
extraordinary  diamonds  which  adorned  his  dress,  the  gold  whirh  he  squande 
so  freely?     It  was  all  a  m^-sterj*.    .     .    .    So  far  as  was  known.  Cagliostro  ha 
no  resources,  no  letter  nf  credit,  and  yet  he  lived  in  luxur>'.    He  treated  an 
cnreil  the  poor  without  pay,  and  not  sntisfit'd  with  restoring  them  to  health.  H 
made  them  large  presenta  of  money.    His  generosity  to  the  poor,  his  scorn  fo! 
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the  great,  aroused  universal  enthusiasm.  The  Germans,  who  lived  on  legends, 
imagined  that  he  was  the  Wandering  Jew.  .  .  .  Speaking  a  strange  gib- 
berish, which  was  neither  3?>ench  nor  Italian,  with  which  he  mingled  a  jargon 
which-he  did  not  translate,  but  called  Arabic,  he  used  to  recite  with  solemn 
emphasis  the  most  absurd  fables.  When  he  repeated  his  conversation  with  the 
angel  of  light  and  the  angel  of  darkness,  when  he  spoke  of  the  great  secret  of 
Memphis,  of  the  Hierophant,  of  the  giants,  the  enormous  animals,  of  a  city 
in  the  interior  of  Africa  ten  times  as  large  as  Paris,  wiiere  his  correspondents 
lived,  he  found  a  number  of  people  ready  to  listen  and  believe  him." 

The  interior  of  Africa  was  an  excellent  place  in  which  to  locate  all  these 
marvels.  Since  no  traveler  in  that  age  of  skepticism  ancl  credulity  had  ever 
penetrated  into  the  mysterious  land  of  Ham,  it  was  imj^ssible  to  deny  the 
Munehausen-like  stories  of  the  magician.  All  this  bears  a  close  analogy  to 
the  late  Madame  Blavatsky  and  her  Tibetan  Mahatmas.  Cagliostro,  like  all 
successfiil  and  observant  wizards,  was  keenly  alive  to  the  effects  of  mise  en  scene 
in  his  necromantic  exhibitions;  he  was  a  strong  believer  in  the  spectacular.  To 
awe  his  dupes  with  weird  and  impressive  ceremonies,  jiowerfuily  to  stimulate 
their  imaginations — ah,  that  was  the  great  desideratum!  Ilis  seance-room 
was  hung  with  somber  draperies,  and  illuminated  with  mux  lights  in  massive 
silver  candlesticks  which  were  arranged  about  the  apartment  in  mystic  tri- 
angles and  pentagons. 

Says  Saint- Amand:  "As  a  sorcerer  he  had  a  cabalistic  apparatus.  On  a 
table  with  a  black  cloth,  on  which  were  embroidered  in  red  the  mysterious 
signs  of  the  highest  degree  of  the  Rosicrucians,  there  stood  the  emblems:  little 
Egyptian  figures,  old  vials  filled  with  lustral  waters,  and  a  crucifix,  very  like, 
though  not  the  same  as  the  C'hristian's  cross;  and  there  too  Cagliostro  placed 
a  glass  globe  full  of  clarified  water.  Before  the  globe  he  used  to  place  a  kneel- 
ing seer;  that  is  to  say,  a  young  woman  who,  by  supernatural  powers,  should 
behold  the  scenes  which  were  believed  to  take  place  in  water  within  the  magic 
globe. 

"  Count  Beugnot,  who  gives  all  tlie  details  in  his  Memoirs,  adds  that  for 
the  proper  performance  of  the  miracle  the  seer  had  to  be  of  angelic  purity,  to 
have  been  bom  under  a  certain  constellation,  to  have  delicate  nerves,  great 
sensitiveness,  and,  in  addition,  blue  eyes.  When  she  knelt  down,  the  geniuses 
were  bidden  to  enter  the  globe.  The  water  became  active  and  turbid.  The 
seer  was  convulsed,  she  ground  her  teeth,  and  exhibited  every  sign  of  nervous 
excitement.  At  last  she  saw  and  began  to  speak.  What  was  taking  place  that 
very  moment  at  hundreds  of  miles  from  Paris,  in  Vienna  or  Saint  Petersburg, 
in  America  or  Pekin,  as  well  as  things  which  were  going  to  occur  only  some 
weeks,  months,  or  years  later,  she  declared  that  she  saw  distinctly  in  the  globe. 
The  operation  had  succeeded;  the  adepts  were  transported  with  delight." 

Cagliostro  became  involved  in  the  affair  of  the  Diamond  Necklace,  and  was 
thrown  into  the  Bastille.    Though  eventually  liberated,  he  was  compelled  to 
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leave  Paris.  Uc  made  one  rcmarkablo  prediction:  That  the  RatiLinc  would  one 
day  l»  razticl  to  tlic  ground.  Wov  well  tliat  prophecy  woe  realized,  history  re- 
lutes.  In  the  year  nt>i>  tlie  encbuiiter  was  lu  Kuue,  at  the  inu  of  the  (ioldea 
Son.  He  endeavored  to  found  one  of  hia  Kgyptian  Lodgiv  in  the  Eternal  City, 
but  the  Holy  Inquisition  pounced  down  upon  him,  adjudged  him  guilty  of  the 
criino  of  Frucrnuwmry — a  ]>Qiticularty  heinous  olfen&e  in  Papal  Territory — and 
condemned  hini  to  death.  The  Bcnteuce,  however,  was  cuDiiuuted  by  the  Poiw 
to  per|)ctual  imprisonment  in  the  gloomy  fortress  of  San  Ix^oii,  Urbino.  The 
manner  of  hits  deatli,  nay  the  day  of  his  death,  is  uncvrtaiu,  hut  it  is  supposed 
to  have  taken  place  one  August  morning  in  the  year  1790.  The  beautiful 
Lorenza  Felieiani,  called  by  her  admirers  the  "  flower  uf  Vesuvius."  ended  her 
days  in  a  convent,  Biueerely  repcnlaut,  it  is  said,  of  her  life  of  impostarvB. 
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Willi  Cagliostro,  so-called  genuine  magic  died.  Of  the  great  pretenders 
to  occuHinni  he  wiis  the  last  to  win  any  great  fame,  although  there  has  been 
tt  feeble  attempt  to  revive  thaumaturgy  in  this  oinctconth  century  by  Madame 
lllavataky.  Seiencc  haii  lauglivd  away  sorcery,  witchcraft,  and  neenjinaney. 
Prior  to  fagliostro's  time  a  set  of  men  arose  calling  ihemselvi-B  fai$euTS,  who 
practiced  the  art  of  sleight-of-hand,  allied  to  natural  magic.  They  gave  very 
amuping  and  interesting  exhibitions.  Vcrj'  few  of  these  conjurers  laid  claim  1o 
oceull  powers,  but  ascrilicd  llicir  /pu.r,  or  tricks,  t^  maniml  dexterity,  mechan- 
ical anil  witMitillc  i-ITt'ctii.     Tlicftp  niflgicinn»<  wmiu  iH'camc  popular. 

Towards  the  niiddle  of  the  cighlecnth  ccntnn,'  we  hear  of  .Tonus,  Androlctti, 
I'arliitli,  PInctti.  Knterfeltn,  lMiila(Ul[ihus  Philndel]»hia.  Hollin,  Comus  I.  and 
II.  Pinctli,  when  be  arrived  in  London  in  1784,  displayed  ihe  following 
advertisement:  "The  Chevalier  Pinetti  with  his  Tonsort  will  exhibit  most 
wouderful,  sluiwndous,  and  absolutely  inimKable,  mechanical,  physical,  and 
philosophical  piecee,  which  hit*  recent  deep  scrutiny  in  those  sciences,  and 
jisiiidnotts  exertions,  have  enabled  him  to  invent  and  construct;  among  which 
Chevalier  Pinetti  will  have  the  spt«ial  bonnr  and  satisfaction  of  exhibiting 
varinus  ex|M?rimcnts  of  new  discover)',  no  less  curious  than  seemingly  incred- 
ible, pariictularly  Ihat  of  Madame  ]*inetti  Ix'ing  »catc<l  in  one  of  the  frnnt 
b<vxe8,  with  a  handkerrlilef  over  her  eyes,  and  guessing  at  everything  imagined 
and  )>roposed  \n  her  by  any  person  in  llie  company."  Here  we  have  the  first 
mention  of  the  second-sight  trick,  which  in  the  hands  of  latter-day  artists  has 
become  so  popidar.  Iloudin  rediscovered  it,  passed  it  on  (o  liobert  Heller 
who  improved  it.  and  at  (he  present  lime  Ihc  conjurer  Kellnr  makes  it  his 
piice  lie  rhisiance.  Hollin  had  a  ronianlic  career.  lie  accumulated  a  fortune 
a(  conjuring,  and  pnrclnistHl  the  chntenu  of  Fontenay-anx-lioses,  in  tlie  depart- 
ment of  the  Seine.     Saya  H.  J.  Iturlinganic,  un  interesting  writer  on  magic: 
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"  Bollin  incurred  the  suspicions  of  the  Committee  of  Public  Safety  in  1793, 
and  sufEered  death  by  the  guillotine.  On  the  warrant  for  his  execution  being 
read  to  him,  he  turned  to  thpse  about  him,  and  observed,  *  This  is  the  tirat 
paper. I  cannot  conjure  away.'  Kollin  was  the  grandfather  of  the  late  political 
celebrity  of  that  name,  who  was  minister  of  the  interior  in  the  provisional 
government  of  France  of  1848." 

Comus  II.,  who  played  in  London  in  the  year  1793,  gave  a  curious  exhi- 
bition of  conjuring  tricks  and  automata.  His  programme  announced  that  tlie 
Great  Comus  would  present  "  various  uncommon  experiments  with  his  '  En- 
chanted Horologium/  '  Pyxidus  Literarum/  and  many  curious  operations  in 
*  Rhabdology,'  '  Stenaganagrapliy,'  and  *  Phylacteria,'  with  many  wonderful 
performances  of  the  grand  '  Dodecahedron,'  also  '  Chartomantic  Deceptions ' 
and  '  Kharamatic  Operations.'  To  conclude  with  the  performance  of  the 
'  Teretopaest  Figure  and  Magical  House ' ;  the  like  never  seen  in  this  kingdom 
before,  and  will  astonish  every  beholder." 

In  the  height  of  the  French  llevolution,  when  the  guillotine  reeked  with 
blood  and  the  ghastly  knitting-women  sat  round  it  counting  the  heads  as  they 
fell  into  the  basket,  a  Belgian  optician,  named  Etienne  Gaspard  Eobertson, 
arrived  in  Paris,  and  opened  a  wonderful  exhibition  in  an  abandoned  chapel 
belonging  to  the  Capuchin  convent.  The  curiosity-seekers  who  attended 
these  stances  were  conducted  by  ushers  down  dark  flights  of  stairs  to  the  vaults 
of  the  chapel  and  seated  in  a  gloomy  crypt  shrouded  with  black  draperies  and 
pictured  with  the  emblems  of  mortality.  An  antique  lamp,  suspended  from 
the  ceiling,  emitted  a  flame  of  spectral  blue.  When  all  was  ready  a  rain  and 
wind  storm,  with  thimder  accompanying,  began.  Eobertson  extinguished  the 
lamp  and  threw  various  essences  on  a  brazier  of  burning  coals  in  the  center  of 
the  room,  whereupon  clouds  of  odoriferous  incense  filled  the  apartment.  Sud- 
denly, with  the  solemn  sound  of  a  far-off  organ,  phantoms  of  the  great  arose 
at  the  incantations  of  the  magician.  Shades  of  Voltaire,  Rousseau,  Marat, 
and  Lavoisier  appeared  in  rapid  succession.  Robertson,  at  the  end  of  the 
entertainment,  generally  concluded  by  saying:  "I  have  shown  you,  citizens, 
every  species  of  phantom,  and  there  is  but  one  more  truly  terrible  specter — the 
fate  which  is  reserved  for  us  all."  In  a  moment  a  grinning  skeleton  stood  in 
the  center  of  the  hall  waving  a  scythe.  All  these  wonders  were  perpetrated 
through  the  medium  of  a  phantasmagoric  lantern,  which  threw  images  upon 
smoke.  This  was  a  great  improvement  on  the  simple  concave  mirror  which  so 
terrifled  Cellini.  The  effect  of  this  entertainment  was  electrical;  all  Paris  went 
wild  over  it.  Robertson,  lucky  fellow,  managed  to  save  his  neck  from  "La 
Quillotine"  and  returned  to  his  native  province  with  a  snug  fortune  to  die  of 
old  age  in  a  comfortable  feather  bed. 

Clever  as  was  Robertson's  ghost  illusion,  performed  by  the  aid  of  the 
phantasmagoric  lantern,  it  had  one  great  defect:  the  images  were  painted  on 
glass  and  lacked  the  necessary  vitality.    It  was  reserved  for  the  nineteenth 
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century  to  produce  the  greatest  of  spectral  exhibitions,  that  of  Prof.  Peppef, 
manager  of  the  London  Polytechnic  Institution.  In  the  year  1863,  he  in- 
vented a  clever  device  for  projecting  the  images  of  living  persons  in  the  air. 
The  illusion  is  based  on  a  simple  optical  effect.  In  the  evening  carry  a  lighted 
candle  to  the  window  and  you  will  see  reflected  in  the  pane,  not  only  the  image 
of  the  candle  but  that  of  your  hand  and  face  as  well.  The  same  illusion  may 
be  seen  while  traveling  in  a  lighted  railway  carriage  at  night;  you  gaze  through 
the  clear  sheet  of  glass  of  the  coach  window  and  behold  your  "  double " 
traveling  along  with  you.  T]ie  apparatus  for  producing  the  Pepper  ghost  has 
been  used  in  dramatizations  of  Bulwer's  "  Strange  Story,"  Dickens'  "  Haunted 
Man  "  and  "  Christmas  Carol/'  and  Dumas'  "  Corsican  Brothers."  In  France 
the  conjurers  Kobin  and  Laseaigne  presented  the  illusion  with  many  novel 
and  startling  effects. 

One  of  the  most  famous  of  the  cighteenth-centur}'  magicians  was  Torrini, 
a  Prench  nobleman,  whose  real  name  was  the  C'omte  de  Grisi.  His  father, 
a  devoted  adherent  of  Louis  XVI.,  lost  his  life  at  the  Ktorniing  of  the  Tuileries, 
on  that  fatal  day  in  August,  ever  memorable  in  the  annals  of  French  history. 
I'rofiting  by  the  disorders  in  tlic  Prencli  capital,  tlie  young  IX-  Grisi  was  en- 
abled to  pass  the  barriers  and  reach  the  family  cliateau  in  Languedoc.  He  dug 
up  a  secret  treasure  his  father  bad  concoiiU'd  for  any  emergency,  and  proceeded 
to  Italy  to  study  medicine.  He  established  himself  at  Xaples,  where  he  soon 
became  a  physician  of  note.  Here  his  nol)le  birth  and  aristocratic  manners 
gave  him  the  entree  into  the  best  .society  of  flic  city.  Like  many  enthusiastic 
amateurs  he  became  interested  in  legerdemain,  and  performed  for  the  amuse- 
ment of  his  friends.  A  peculiar  incident  led  liini  to  adopt  the  profession  of  a 
magician.  At  the  Carnival  of  1TS)(>,  tlic  Chevalier  Pinetti  arrived  in  ;;}aples 
to  give  a  series  of  magical  entertainments.  Pinetti  was  the  idol  of  the  Italian 
public.  The  Comte  de  Grisi,  having  unraveled  the  sctTcts  of  most  of  Pinetti's 
illusions,  performed  tlicm  for  his  friends.  Pinetti,  who  was  furious  at  hav- 
ing a  rival,  set  about  revenging  liimself  on  the  audacious  amateur.  With- 
out much  difliculty  he  succeeded  in  ingratiating  himself  with  De  Grisi, 
and  complimented  him  on  his  success  as  a  prostidigitateur.  One  evening, 
he  persuaded  the  young  Count  to  take  his  place  at  the  theater  and  give  a 
performance  for  the  benefit  of  the  poor  of  the  city.  Intoxicated  with  flattery, 
to  say  nothing  of  numerous  glasses  of  champagne,  De  (irisi  consented.  The 
greater  number  of  Pinetti's  tricks  were  performed  by  the  aid  of  confederates  in 
the  audience,  who  loaned  various  objects  of  which  the  magician  had  duplicates. 
A  dial>olieal  trap  was  laid  for  De  Grisi.  One  of  the  accomplices  declared  that 
he  had  loaned  the  young  magician  a  valuable  diamond  ring  to  use  in  a  trick, 
and  had  had  returned  to  him  a  pinchbeck  substitute.  Here  was  a  dilemma, 
but  De  Grisi  put  the  man  off  with  an  excuse  until  after  the  entertainment. 
Approaching  the  box  where  the  king  and  his  family  were  seated,  De  Grisi 
begged  the  monarch  to  draw  a  card  from  a  pack.     No  sooner,  however,  had 
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the  king  glanced  at  the  card  he  had  selected,  than  he  threw  it  angrily  on  the 
stage,  with  marks  of  intense  dissatisfaction.  De  Grisi,  horror-struck,  picked 
up  th:  .„.u  and  found  written  on  it  a  coarse  insult.  The  conjurer  rushed  off 
the  stage,  picked  up  his  sword,  and  searched  in  vain  for  the  author  of  the 
infamous  act  of  treachery;  but  Pinetti  had  fled.  De  Grisi  was  so  utterly 
ruined,  socially  and  financially,  by  this  fiasco,  that  he  came  near  dying  of  brain 
fever,  the  result  of  overwrought  emotions.  On  his  recovery  he  vowed  ven- 
geance on  Pinetti,  a  most  unique  vengeance.  Says  De  Grisi:  "  To  have  chal- 
lenged him  would  be  doing  him  too  much  honor,  so  I  vowed  to  fight  him  with 
his  own  weapons,  and  humiliate  the  shameful  traitor  in  my  turn.  This  was 
the  plan  I  drew  up:  I  determined  to  devote  myself  ardently  to  sleight-of-hand, 
to  study  thoroughly  an  art  of  which  I  as  yet  knew  only  the  first  principles. 
Then,  when  quite  confident  in  myself — when  I  had  added  many  new  tricks 
to  Pinetti's  repertoire — I  would  pursue  my  enemy,  enter  every  town  before 
him,  and  continually  crush  him  by  my  superiority." 

De  Grisi  sold  everything  he  possessed,  took  refuge  in  the  country,  and 
toiled  for  six  months  at  sleight-of-hand.  Then  with  splendid  apparatus  and 
elaborate  printing,  li£  took  the  field  against  his  hated  enemy.  He  succeeded 
ia  accomplishing  his  ends:  Pinetti  had  to  retire  vanquished.  Pinetti  died 
in  a  state  of  abject  misery  at  the  village  of  BastichofF,  in  Volhynia,  Russia.  De 
Grisi  determined  to  proceed  to  Rome  as  a  finish  to  his  Italian  performances. 
Pinetti  had  never  dared  to  enter  the  Eternal  City,  since  he  laid  claims  to  genu- 
ine necromancy  to  encompass  his  tricks.  Remembering  the  fate  of  the  Comte 
de  Cagliostro,  he  apprehended  a  trial  for  sorcery,  and  a  possible  auto  da  fi. 

De  Grisi,  however,  had  no  such  fears,  as  his  entertainment  was  professedly 
a  sleight-of-hand  performance  and  did  not  come  under  the  denomination  of 
v^'itchcraft  and  necromancy.  The  Frenchman  set  his  wits  to  work  to  concoct 
a  trick  worthy  to  set  before  a  Pope.  Happening  one  day  to  drop  into  a  jewel- 
er's shop,  he  espied  a  magnificent  watch  lying  on  the  counter  undergoing 
repairs.     "  Whose  chronometer?  "  inquired  the  wizard  nonchalantly.     "  His 

Eminence,  the  Cardinal  de *s  watch,  worth  ten  thousand  francs,  and  made 

by  the.renowned  Br^gnet  of  Paris,"  said  the  jeweler.  "  Is  there  another  time- 
piece similar  to  this  in  Rome?"  continued  De  Grisi,  examining  the  watch. 
"  But  one,"  replied  the  jeweler,  "  and  that  owned  by  an  improvident  young 
noble  who  spends  his  time  in  the  gambling  hells  wasting  his  ancestral  estates." 

That  was  enough  for  the  juggler.  He  commissioned  the  jeweler  to  pur- 
chase the  watch  at  any  cost  and  engrave  the  Cardinal's  coat-of-arms  inside  of 
the  case.  The  expensive  recreation  cost  De  Grisi  a  thousand  francs.  When 
the  evening  of  the  performance  arrived  the  magician  appeared  before  the  Pope 
and  a  brilhant  assemblage  of  red-robed  Cardinals  and  executed  his  astonishing 
experiments  in  conjuring.  As  a  culminating  feat  he  borrowed  the  Cardinal's 
chronometer,  which  had  been  returned  by  the  jeweler.  After  many  promises 
to  handle  it  carefully,  he  dropped  it  on  the  floor  of  the  audience  chamber  as  if 
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by  accideut  end  set  hiB  heel  upon  it.  Smash  wcut  the  priceless  timepiece.  The 
Cardinal  tunu'il  {lali*  with  rugo,  atiil  all  wvre  huiTur-slruck  at  the  unfortunate 
fiasco.  Bui  the  Frenchman  siiiJIcmI  at  thu  const  Croatian  of  the  £f>cctalore, 
picked  up  the  fragments  of  tlie  watcli,  had  them  fully  identified  in  order  to  pre- 
clude any  idea  of  liuUlitutiou,  and  then  pnK:eeded  to  pulverize  them  in  a  big 
hraiu)  inoi'Ur.  A  detonation  took  place  and  red  Harnett  leaped  uj>  from  the  mor- 
tar in  the  most  approved  order  of  diabohsm;  all  crowded  around  to  watch  the 
result.  Watehing  liib  opporlunily,  the  wiisard  surrepliously  slipiwd  the  dupli- 
cate ehronometer  into  a  pocket  of  the  Pope's  casaock.  The  my«tification  waa 
complete  when  De  Urisi  pretended  to  pu8s  the  ingot  of  melted  gold  from  the 
mortar  into  the  pocket  of  Ilia  UolineBs,  resulting  in  the  discovery  of  the  watch, 
which  was  produced  intact.  This  (weming  marvel  made  the  lifelong  reputa-i 
tinn  of  rlio  French  artist.  The  Pontiff  presented  him  the  day  after  the  swuicel 
with  a  maj^ificent  diamond-studded  enuIF-box  as  a.  mark  of  esteem. 

Years  after  this  event.,  l>e  Grisi's  son  was  accidentally  nbot  by  n  spectator  in 
tlic  gun  trick.     A  real  leaden  huUet  got  among  tiie  ahant  bullets  and  was  loadt>d 
into  the  weapon.    The  wretched  father  did  not  long  survive  this  tragic  affair. 
He  died  in  the  city  of  Lyons,  France,  in  the  early  part  of  this  century.     Del 
iirisi  was  a  superb  performer  with  card*!,  his  '"'blind  man's  game  of  piquet"] 
being  a  trick  unpuroUeled  in  the  aunals  of  coujuriug. 

After  I>u  (}risi  came  a  host  of  clever  nia^cians,  among  whom  may  be 
mentioned  DiJbler,  whoiie  princijMil  trick  was  the  lighting  of  one  hundred 
candleij  by  a  pistol  slmt;  PhUippe.  the  first  Eurojiean  jR-rformcr  to  present  thi- 
"  Itowls  of  gi)Id  fisli "  and  the  "  Chinese  ringn  "  ;  Bost-o,  export  in  cup  and 
ball  conjuring;  iind  Comte,  ventriloquist  and  expert  in  flower  tricks.     C'onite, 
was  the  most  distinguished  of  these  artists,  being  noti-d  for  his  wit  nndi 
audacity.     He  was  a  past  master  in  the  art  of  Hattery.     Tho  following  goadi 
story  is  told  nf  liiiii:    During  a  {wrfornmncf  at  the  Tuilerics  given  iH'fore  T^*iui»l 
XVIII,  Couile  a;^kcd  the  king  to  draw  a  card  from  a  pack.     The  monarchj 
selected  the  king  of  hearts,  by  chance,  or  by  adroit  forcing  on  the  part  of  the 
inagicinn.     The  can!  was  torn  np,  and  rammed  into  a  pistol. 

'*  I»()k,  your  juajiwty,"  said  f.'omte,  pointing  to  a  va.'ui  of  fiowors  wlitelil 
Rtood  tipon  a  table  in  the  center  of  the  stage.    "  I  shall  fire  this  pistol  nt  tht 
vase  and  the  king  of  hearts  will  appear  just  above  the  flowers." 

Tlie  weapon  wa.s  fired,  whereupon  a  small  bust  of  Ijouis  X'NTII  appeal 
instantaneously  out  of  the  renter  of  the  bouquet. 

"  Ah,"  exclaimed  the  king  to  the  conjurer,  in  a  slightly  wircastio  tone  ol 
voice,  *'  1  think.  Monsieur  Magician,  that  you  have  made  a  slight  mistake. 
You  pr«»mi»cd  to  make  the  king  of  hearts  appear,  but^ " 

"Pardon  me,  yonr  majesty."  intorrupled  the  conjurer,  "but  I  have  ful- 
filled my  promise  to  the  letter.     Behold,  there  is  your  likeness! — and  are  yool 
not  the  aeknowleflgeil  king  of  all  our  hearts,  the  well-belored  of  the  French 
people?  " 
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The  king  bowed  his  royal  head  benignly,  while  the  assembled  courtiers  made 
the  salon  ring  with  their  applause.  The  journals  next  morning  reported  this 
little  scene,  and  Comte  became  the  Hon  of  the  hour. 

Comte  was  in  the  zenith  of  his  fame  when  a  new  performer  entered  the 
arena  of  magic — Robert-Houdin.  One  day  the  following  modest  handbill 
appeared  on  the  Parisian  bulletin-boards: 

Aujmtrd'hui  Jtudi,  3  Juillel  1&45. 

PREMI^KE    REPRESENTATION 

DBS 

SOIRifiES     FANTASTIQUES 
ROBERT-HOUDIN. 

AUTOMATES,    PRESTIDIGITATION,    MAGIE 


IV. 

In  the  year  1843  there  was  situated  in  the  Rue  du  Temple,  Paris,  a  little 
shop,  over  the  door  of  wliicli  was  displayed  the  unpretentious  sign,  "  M. 
Robert;- II oudin,  Pendules  de  Precision."  It  was  the  shop  of  a  watchmaker 
and  constructor  of  mechanical  toys.  The  proprietor  was  destined  to  be  the 
greatest  and  most  original  fantaisiste  of  his  time,  perlia])s  of  all  times,  the 
founder  of  a  new  and  unique  scliool  of  conjuring,  and  the  inventor  of  some 
m'arvelous  illusions.  No  one  who  stopjwd  at  the  unjjretentious  place  could 
have  prophesied  that  the  keen-eyed  little  Frenchman,  in  his  long  blouse  be- 
smeared with  oil  and  iron  filings,  would  become  the  proniier  prestidigitateur 
of  France,  the  inventor  of  the  electrical  bell,  improver  of  the  electrical  clock, 
author,  and  ambassador  to  the  Arabs  of  Algeria.  During  his  spare  moments 
Houdin  constructed  the  ingenious  automata  that  subsequently  figured  in  his 
famous  SoirSes  FantasUqves.  When  Fie  went  abroad  on  business  or  for  pleas- 
ure he  wore  the  large  paleiot  of  the  period  and  practiced  juggling  with  cards 
and  coins  in  the  capacious  pockets. 

About  the  time  of  which  I  write  he  invented  his  "  mysterious  clock  " — a 
piece  of  apparatus  that  kept  admirable  time,  though  apparently  without  works 
— and  he  sold  one  of  them  to  a  wealthy  nobleman,  the  Count  de  I'Escalopier. 
The  Count,  who  was  an  ardent  lover  of  the  art  amusante,  or  science  wedded 
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to  recreation,  made  Irequcnl  vigitB  to  (he  stiup  in  the  Ruo  (iu  Temple,  and  aat 
for  hours  on  a  sluul  in  llic  ding^'  u'orkruon)  watching  Houdin  at  work.  A 
strong  friendship  grew  up  Iwlween  the  watchitmker  and  the  scion  of  the  Old 
it^gime.  it  was  uot  long  before  iloudin  coniided  tiic  Bccrct  of  his  hopes  to 
tJie  C'uiiut — his  hunting  desire  to  bujic-omc  a  great  iimgicinn. 

The  iiohleiiian  appnn'wl  the  idea,  iind  in  order  I"  give  the  eonjorer  oppor- 
tunities for  practice,  so  that  he  might  acijiiire  the  ofinfidenoe  which  he  lacked, 
constantly  invited  him  to  pas5  the  evening  at  the  T)c  rKscalopier  roanaiou,  for 
the  purpose  of  trviiig  his  skill  in  sleight-of-hntid  hefore  a  congenial  and 
art-loving  coiTipany.  On  one  occasinn,  after  a  dinner  given  in  honor  of 
lilonwigneur  AtTr6.  Arehhishop  of  Paris,  wlio  was  killed  at  the  horricade* 
during  the  Revolution  of  1^48,  Houdiii  performed  his  clever  trick  of  the 
"  hurnt  writing  re^ton-d."  la  tlie  lauguiige  uf  Hiiudin,  the  effect  was  tt 
follows:  "After  liaving  n«pie»l.ed  the  speclalurn  can-fidly  to  examine  a  large 
enrelofK!  nealed  on  all  itides,  1  handed  ii  to  the  Arehhislinp'a  Grand  Victr, 
begging  him  to  ke«^p  it  in  his  own  iK)i«*«'si5ion.  Next,  handing  to  the  prelate 
hiinitelf  a  small  sliji  of  paper.  I  nnjuestwl  liiin  to  M'ritc  thereon,  secrrelly.  n  sen- 
tence, or  whatever  he  might  eho<M*o  to  think  of;  the  jiaper  was  then  folded  in 
four,  and  (apparently)  burnt.  Hut  scarcely  wa*  it  consumed  and  the  ashes 
Bcatl^-ri'd  (o  the  winds,  than,  banding  the  envflojic  tn  the  Archbishop,  I  re- 
quested him  i«  open  it.  Thf  first  envidope  being  remove*!  a  wcond  wa**  found, 
»«ealed  in  like  manner;  then  another,  until  a  dozen  envelopes,  one  inside 
another,  had  tM>en  o|H!ned,  the  last  containing  the  scrap  of  paper  restored 
intact.    It  was  passod  from  Laud  to  hand,  and  each  read  as  follows: 

"'Though  I  dn  n«it  elflim  In  he  n  prnphet  I  vcnturt.'  to  piinlicl,  sir,  that 
you  M'ill  achieve  brilliant  sutroess  in  your  future  caRtr.'  " 

Itoudin  presenwi  this  slip  of  paper  as  a  religious  relic  for  many  years,  but 
lost  it  during  his  travels  in  Algeria. 

The  Count  de  I'Eftealnpior,  afliT  the  ineident  at  the  nieinoralde  dinner, 
urged  Houdin  to  start  out  immediately  a«  a  conjurer.  On<?  day  the  watch- 
maker, after  conRideralde  hcftilation,  confessed  his  inability  to  do  bo  on  account 
of  jioverty. 

••  Ah,"  replied  the  nohloman.  "  if  that's  all,  it  is  easily  remedied.  I  Have 
at  home  t«n  thousand  francs  or  so  ivhich  I  really  don't  know  what  to  do  with. 
Accept  them,  my  dear  Houdin,  and  hegin  your  career.** 

But  rioudin,  loath  to  incur  the  rcsponsibilily  of  risking  a  friend's  money  in 
a  theatrical  speculation,  without  some  guarnntw  of  its  Iwing  repaid,  refused 
the  generous  oiTer.  .\gain  and  again  De  rEsc8lo|>ier  urged  him  to  take  it.  but 
withont  flncce«fi;  finally  the  noldeman,  annoyed  at  the  mechanician's  obstinacy, 
left  the  shop  in  a  state  of  pique.  Itut  after  a  few  day.s  be  returned,  saying,  oa 
he  enteretl:  "  Since  you  are  determined  not  to  acept  a  favi^r  from  me,  I  have 
come  to  ask  one  of  you.  Listen!  For  the  last  year  an  escritoire  in  my  sleeping- 
apartment  has  been  robbed  from  time  to  time  of  large  sums  of  money,  not- 
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inthBt&nding  the  fact  that  i  liave  fl<Ii>|iUHl  all  manner  vf  precautioos  and  safe- 
guards, such  oa  changing  thp  locks,  having  sevrei  fael^ningg  placed  ou  the 
doore,  etc-  I  have  dismiastrd  my  servants,  one  after  another,  but,  alas!  have  not 
diecoverwl  the  culprit.  This  very  morning  I  bave  been  robbed  of  a  couple  of 
thousand-fnmc  notc-s.  There  i»  a  dnrk  elouil  uf  i^uttjiicioii  and  evil  hanging 
over  my  house  that  nothing  will  lift  till  the  thief  is  caught.  Can  you  help 
me?" 

'*  I  am  willing  to  serve  you,"  said  Houdin;  "  but  how?  " 

"What!"  replied  De  TEscalopier;  "yon  a  mechanician,'  and  ask  how? 

Come,  come,  niv  friend;  can  you  not  deriae  aome  mechanical  means  for  appie- 

^nding  a  thief?  '* 

^H  Hondin  thought  a  minute,  and  »ud  quietly:  **  I'll  see  what  I  can  do  for 

^^u,"     Setting  to  work  fevE-risIilv,  he  invented  the  apparatus.  au9  aided  hv  tils 

two  workmen,  who  remaincH  with  him  the  whole  of  the  night,  he  haii  it  ready 

at  eight  o'clock  the  next  morning.    To  the  nobleman's  house  Houdin  went. 

The  Oonnt  under  varions  pretexts  hud  Bont  all  hie  Ewn'antii  uway,  so  that  no 

Ke  should  be  auare  of  the  nit-chanioinnV  visit. 
While  Houdin  wa«  placing  his  apparattit;  in  position,  the  Onimt  frc'^uently 
...pressed  bi^i  wonderment  at  the  heavy  puldeil  glove  which  the  conjurer  wore 
on  his  right  hand. 

"  All  in  good  time,  my  dear  Connt,"  said  ITondin.  When  everything  was 
arranged,  the  mechanician  began  hia  explanation  of  the  working  of  the  secret 
delectire  apjianiluB.  "  You  see,  it  is  like  this,"  he  remarked.  ''  The  Ihief  uu- 
locks  the  dei<k,  but  no  sooner  doe«  he  raise  the  lid,  ever  so  Uttle,  tliaii  this  cUw- 
Ukc  piece  of  me(.-}iaui£m,  attacbeil  t"  a  light  rod.  and  impelled  by  a  spring, 
ponies  tfliarply  dt>wn  on  ilie  Uwk  uf  llie  hand  which  lioldH  llie  ki-y,  and  at  the 
^■tie  time  the  report  of  a  pis^tol  m  heard.     The  noise  is  to  alarm  the  household, 

rad — " 

^^  "  But  the  glove  you  wcarl  "  interrupted  the  uuhleman. 

^H  "The  glove  i»  to  protect  me  fmm  the  operation  of  the  steel  claw  which 

^Htoora  the  word  UMttr  on  the  Iwrk  of  the  mniiiiHlV  Imud." 

^H  *' iJow  ia  that  iKTompli«<hed? ''  said  De  rKt<.cuIopier. 

**  Simplest  thing  in  the  world,''  replied  Houdin.  "  The  claw  conpifits  of  a 
Domher  of  ver>'  short  hnt  sharp  pnitits.  an  fixed  as  to  form  the  word;  and  these 
points  are  shoved  through  a  j«d  winked  with  nitrate  of  silror,  a  portion  of 
which  U  forced  by  the  blow  into  the  punctures,  thereby  making  the  wars  in- 
delible for  life.  \  fleur  th  hjH  stamped  by  an  executioner  with  a  red-hot  iron 
coold  not  be  more  effective." 

"  But,  M.  Ifoudin."  said  tlie  Count,  horror-stricken  at  the  idea,  *'  I  have  no 
right  to  anticipate  Jnstice  in  this  way.  To  brand  a  fellowbm'ng  fn  such  a 
faihion  would  forever  close  the  doors  of  society  against  him,  I  conld  not 
think  of  such  a  thing.  Besides,  suppose  some  member  of  my  family  through 
cnrcfeesness  or  forgetfulncss  were  to  fall  a  A-ictira  to  this  dreadful  apparatus." 
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"  You  are  right,"  answered  Houdin.  "  I  will  alter  the  mechanism  in  such 
a  way  that  no  harm  can  come  to  any  one,  save  a  mere  superficial  flesh  wound 
that  will  easily  heal.     Give  me  a  few  hours." 

The  Count  astiented,  and  the  mechanician  went  home  to  his  work-shop  to 
make  the  required  alteration!*.  At  the  appointed  time,  he  returned  to  the 
nobleman'ti  mansion,  and  tlic  machine  was  adjusted  to  the  desk.  In  place  of 
the  branding  apparatuH,  iloudin  liad  arranged  a  kind  of  cat's  claw  to  scratch 
the  hack  of  the  tliief's  liand.  The  desk  was  closed,  and  the  two  men  parted 
company. 

The  Count  did  everything  ponhililc  to  excite  the  cupidity  of  the  robber.  He 
sent  rc'jKiatedly  for  IiIm  stock-brokifr,  on  wliich  occasions  sums  of  money  were 
ostcntotiouHly  ]mHHL*d  from  liuiid  to  liand;  he  oven  made  a  pretense  of  going 
away  from  hoiiic  for  a  nhort  time,  but  the  Itait  proved  a  failure.  Each  day 
the  nublunuiii  rt^pfirted,  "  no  rcKult,"  to  Houdin,  and  was  on  the  point  of  giving 
up  in  deHjmir.  Two  weeks  elapwid.  One  morning  De  I'Escalopier  rushed  into 
the  watchniiikcr'H  Hbdji,  witik  lireatbhjHKly  on  a  chair,  and  ejaculated:  "  I  have 
cuiif^Iit  the  roliljcr  vd.  bwt." 

"  liidtn'd/'ri'plifd  Iloudin;  "who  in  he?" 

"  Hut  fIrHt  let  iriL'  reluk-  wliat  happened,"  said  the  Count.  "I  was  seated 
this  nuirniiig  in  my  library  wlu'ii  Ibe  rcjmrt  of  a  jiistol  resounded  in  my 
sk'cping-Hparlnn^iit.  '  Tint  tbit-f! '  I  extlaiint'd  excitedly.  I  looked  around  me 
for  a  weapon,  but  liinling  nolliing  at  band,  1  ffrnsi>od  an  ancient  battle-ax  from 
a  stand  of  armor  near  l»y,  and  ran  to  si-izc  (lie  robber.  I  puslied  open  the  door 
of  the  ulcepiug-rooni  and  saw,  to  my  intense  surprise,  Bernard,  my  trusted 
valt't  and  factotum,  a  man  wlio  has  ln'cn  in  my  employ  for  upwards  of  twenty 
yearn.     *  What  are  you  doing  licre?  "  I  asked;  '  what  was  that  noise?  * 

**  In  the  oxdenl  nuiiuuT  he  replied:  'I  came  into  the  room  just  as  yon 
did,  sir,  at  i\\v  explosion  of  tlio  jdstol.  I  saw  a  man  making  his  escape  down  the 
littck  Mtairs,  but  1  was  ho  bewildered  that  I  was  unable  to  apprehend  him.* 

*'  1  rurthed  down  the  back  stairs,  but,  finding  the  door  locked  on  the  inside, 
knew  that  no  one  could  have  passed  that  way.  A  great  light  broke  upon  me. 
•  (in-at  Ood! '  ]  erii'd.  *  can  Hernard  lie  the  thief? '  I  returned  to  the  library. 
My  valet  was  holding  bis  rijibf  hand  Iwhind  him,  but  I  dragged  it  forward, 
and  saw  the  imprint  of  the  claw  thereon.  The  wound  was  bleeding  profusely. 
Finding  himself  eonvietwl,  the  wretch  fell  on  his  knees  and  begged  my  forgive- 
netis. 

"  '  How  long  have  you  l>een  robbing  me  ? '  I  asked. 

*' '  For  nearly  two  years.'  be  said. 

"  '  And  how  nuu'h  have  you  taken? '  I  inquired. 

'* '  Fifttvn  thousand  francs,  which  I  invested  in  Government  stock.     The 
scrip  is  in  my  desk.* 

"  1  found  the  ssn-urities  correct,  and  in  the  presence  of  another  witness^ 
made  Bernard  sign  the  following  confession: 
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" '  I,  the  undersigned,  hereby  admit  having  stolen  from  the  Count  de  I'Esca- 
lopier  the  sum  of  15,000  francs,  taken  by  me  from  his  desk  by  the  aid  of  false 
keys. 

"  '  Bernard  X . 

*'  *  Paris,  the  —  day  of ,  18—. 

"  *  Now  go,'  I  exclaimed,  *  and  never  enter  this  house  again.  You  are  safe 
from  prosecution;  go,  and  repent  of  your  crime.' 

*'  And  now,"  said  the  Count  to  Houdin,  "  1  want  you  to  take  these  15,000 
francs  and  begin  your  career  as  a  conjurer;  surely  you  cannot  refuse  to  accept 
OS  a  loan  the  money  your  ingenuity  has  rescued  from  a  robber.     Take  it " 

The  nobleman  produced  the  securities,  and  pressed  them  into  Houdin's 
hands.  The  mechanician,  overcome  by  the  Count's  generosity,  embraced  him 
in  true  Gallic  style,  and  this  embrace,  Houdin  says,  "  was  the  only  security  De 
I'Escalopier  would  accept  from  me." 

Without  further  delay  the  conjurer  had  a  little  theatre  constructed  in  the 
Palais  Royal,  and  began  his  famous  performances,  called  by  him:  "  Soiries 
Fantasliques  de  Eobert-Houdin"  which  attained  the  greatest  popularity.  He 
was  thus  enabled  within  a  year  to  pay  back  the  money  borrowed  from  the 
Count  de  I'Escalopier. 

Jean  Eugene  Bobert,  afterwards  known  to  fame  by  the  cognomen  of  Robert- 
Houdin,  was  bom  at  Blois,  the  birthplace  of  Louis  XII,  on  the  sixth  of 
December,  1805.  His  father  was  a  watchmaker.  At  the  age  of  eleven 
liobert  was  sent  to  a  Jesuit  college  at  Orleans,  preparatory  to  the  study  of 
law,  and  was  subsequently  apprenticed  to  a  notary  at  Blois.  but  finding  the 
transcribing  of  musty  deeds  a  tiresome  task,  he  prevailed  on  his  father  to  let 
him  follow  the  trade  of  a  watchmaker.  While  working  in  this  capacity,  he 
chanced  one  day  to  enter  a  bookseller's  shop  to  purchase  a  treatise  on  me- 
chanics, and  was  handed  by  mistake  a  work  on  conjuring.  The  marvels  con- 
tained in  this  volume  fired  his  imagination,  and  this  incident  decided  his 
future  career,  but  he  did  not  realize  his  ambition  until  later  in  life,  when  De 
I'Escalopier  came  to  his  aid. 

In  his  early  study  of  sleight-of-hand  Houdin  soon  recognized  that  the 
organs  performing  the  principal  part  are  the  sight  and  touch.  He  says  in 
his  memoirs:  "I  had  often  been  struck  by  the  ease  with  which  pianists  can 
read  and  perform  at  sight  the  most  difficult  pieces.  I  saw  that,  by  practice,  it 
M-ould  be  possible  to  create  a  certainty  of  perception  and  facility  of  touch, 
rendering  it  easy  for  the  artist  to  attend  to  several  things  simultaneously, 
while  his  hands  were  busy  employed  with  some  complicated  task.  This  faculty 
I  wished  to  acquire  and  apply  to  sleight-of-hand;  still,  as  music  eould  not 
aiTord  me  the  necessary  element.  I  had  recourse  to  the  juggler's  art."  Resid- 
ing at  Blois  at  the  time  was  a  mountebank  who,  for  a  consideration,  initiated 
the  young  Houdin  into  the  mysteries  of  juggling,  enabling  him  to  juggle  four 
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balls  at  once  and  read  a  book  at  the  same  time.  "  The  practice  of  this  feat," 
continues  Houdin,  ''  gave  my  fingere  a  remarkable  degree  of  delicacy  and  cer- 
tainty, while  my  eye  was  at  the  same  time  acquiring  a  promptitude  of  percep- 
tion that  was  quite  marvelous." 

On  Thursday  evening,  July  3,  1845,  Houdin's  first  Fantastic  Evening  took 
place  in  a  small  hall  of  the  Palais  Royal.     The  little  auditorium  would  seat 
only  two  hundred  people,  but  the  prices  of  admission  were  somewhat  bigh, 
front  seats  being  rated  at  $1  or  five  francs,  and  no  places  were  to  be  had  under 
forty  sous.     The  stage  set  represented  a  miniature  drawing-room  in  white  and 
gold  in  the  Louis  XV  style.     In  the  center  was  an  undraped  table,  flanked  by 
two  small  side  tables  of  the  hghtest  possible  description;  at  the  side  win^  or 
walls  were  consok'S,  with  about  five  inches  of  gilt  fringe  hanging  from  them; 
and  across  the  back  of  the  room  ran  a  broad  shelf,  upon  which  were  displayed 
the  various  articles  to  be  used  in  the  seances.     A  chandelier  and  elegant  can- 
delabra made  the  little  scene  brilliant.     The  simplicity  of  everything  on  the 
conjurer's  stage  disarmed  susjiicion;  ajiparciitly  there  was  no  place  for  the 
concealment  of  anything.     Prior  to  Houdin's  day  the  wizards  draped  all  of 
their  tables  to  the  floor,  thereby  making  them  little  else  than  ponderous  con- 
federate bt>xes.     Conjuring  under  sucli  circumstances  was  child's  play,  as  com- 
pared with  the  difficulties  to  be  encountered  with  the  apparatus  of  the  new 
school.     In  addition,  Houdin  discarded  the  long,  flowing  robes  of  many  of  his 
predecessors,  as  savoring  too  much  of  cliarlatanism,  and  apjwared  in  evening 
dross.     Since  his  time,  no  first-class  prestidigilateur  has  dared  to  offend  good 
taste,  by  presenting  Iiis  illusions  in  any  other  costume  than  that  of  a  gentleman 
habited  a  la  mude,  nor  has  he  dared  to  give  a  performance  with  draped  tables. 
In  fact,  mwleru  professors  of  the  art  ma'jique  have  gone  to  extremes  on  the 
question  of  tables  and  elalnirate  apparatus,  many  of  them  using  simple  little 
gueridons  with  glass  toj^s,  unfringwl.     Houdin's  center  table  was  a  mairel  of 
mechanical  skill  and  ingenuity,     f'onwaled  in  the  l>ody  were  "  vertical  rods 
each  arrangetl  to  rise  and  fall  in  a  tuW.  according  as  it  was  drawn  down  by  t. 
spiral  spring  or  puUetl  up  by  a  whi[i-cord  which  passed  over  a  pulley  at  the  top 
of  the  tube  and  so  down  the  table  log  to  the  hiding  place  of  the  confederate.'* 
There  were  "  ten  of  these  pistons,  and  the  ten  cords,  passing  under  the  floor  of 
the  stage,  tenuinaicd  at  a  keyboard.     Various  ingenious  automata  were  actu- 
ateii  by  this  means  of  transmitting  motion.''     The  consoles  were  nothing  more 
than  shallow  wootlen  boxes  with  ojtenings  through  the  side  scenes.     The  tops 
of  the  consoles  were  perforatetl  with  traps.     Anv  object  which  the  wizard 
desired  to  work  off  secretly  to  his  confederate  behind  the  scenes  was  placed  on 
one  of  these  traps  and  covered  with  a  paper,  metal  cover,  or  a  handkerchief. 
Touching  a  spring  caused  the  article  to  fall  noiselessly  through  the  trap  npon 
cotton  batting,  and  roll  into  the  hands  of  the  conjurer's  aUtr  ego,  or  concealed 
assistant. 

let  us  now  look  at  some  of  the  illusions  of  the  classic  prestidigitatenr  of 
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Trance.  By  far  his  best  and  greatest  invention  is  the  "  light  and  heavy  chest," 
tf  which  he  himself  wrote:  "  I  do  not  think,  modesty  apart,  that  I  ever  in- 
'ented  anything  so  daringly  ingenious."  The  conjurer  came  forward  with  a 
ittle  wooden  box,  to  the  top  of  which  was  attached  a  metal  handle,  and  re- 
narked  as  follows  to  the  audience:  "  Ladies  and  gentlemen,  I  have  here  a  cash 
jox  which  possesses  some  peculiar  qualities.  I  place  in  it,  for  example,  a  lot 
of  bank-notes,  for  safe-keeping,  and  by  mesmeric  power  I  can  make  the  box 
so  heavy  that  the  strongest  man  cannot  lift  it.  Let  us  try  the  experiment." 
He  placed  the  box  on  the  run-down,  which  served  as  ii  means  of  communication 
between  the  stage  and  the  audience,  and  requested  the  services  of  a  volunteer 
assistant. 

When  the  latter  had  satisfied  the  audience  that  the  box  was  almost  as  light 
as  a  feather,  the  conjurer  executed  his  pretended  mesmeric  passes,  and  bade  the 
gentleman  lift  it  a  second  time.  But  try  as  he  might,  with  all  his  strength,  the 
volunteer  would  prove  unequal  to  the  task.  Reverse  passes  over  the  demon 
box  restored  it  to  its  pristine  lightness.  This  extraordinary  trick  is  performed 
as  follows:  Underneath  the  cloth  cover  ofthe  run-down,  at  a  spot  marked, 
was  a  powerful  electro-magnet  w,ith  conducting  wires  reaching  behind  the 
Bcenes  to  a  battery.  At  a  signal  from  the  magician  a  secret  operator  turned  on 
the  electric  current,  and  the  box,  which  had  an  iron  bottom,  clung  to  the 
electro-magnet  with  supernatural  attraction.  It  is  needless  to  remark  that  the 
bottom  of  the  cash  box  was  painted  to  represent  mahogany,  so  as  to  correspond 
with  the  top  and  sides. 

The  phenomena  of  electro-magnetism  were  entirely  unknown  to  the  gen- 
eral public  in  1845,  when  this  trick  of  the  spirit  cash-box  was  first  presented. 
As  may  be  well  imagined,  it  created  a  profound  sensation.  When  people 
l^ecame  more  enlightened  on  the  subject  of  electricity,  lloudin  added  an  addi- 
tional effect,  in  order  to  throw  the  public  off  the  scent  as  to  the  jirinciplc  on 
which  the  experiment  was  based.  After  first  having  cxhi])ited  the  trick  on  the 
'•  run-down,"  he  hooked  the  box  to  one  end  of  a  rope  which  passed  over  a  jmlloy 
attached  to  the  ceiling  of  the  hall.  Several  gentlenien  were  now  invited  to 
hold  the  disengaged  end  of  the  rope.  They  were  able  to  raise  and  lower  the 
box  with  perfect  ease,  but  at  a  wave  of  the  magician's  wand  the  little  chest 
descended  slowly  to  the  floor,  lifting  off  their  feet  the  spectators  who  were 
holding  the  rope,  to  the  astonishment  of  everyone.  Tlie  secret  lay  in  the 
pulley  and  block.  The  rope,  instead  of  passing  straight  over  tlie  pulley,  in  on 
one  side  and  out  on  the  other,  went  through  the  l)lock  and  througii  the  ceiling, 
working  over  a  double  pulley  on  the  floor  above,  where  a  workman  at  a  windlass 
held  his  own  against  the  united  power  of  tlio  five  or  six  gentlemen  below.  Tt  is 
a  simple  mechanical  principle  and  will  be  easily  understood  by  those  acquainted 
with  mechanical  power. 

Hondin's  orange  tree,  that  blossomed  and  bore  fruit  in  sight  of  the  aiidi- 
WSB  a  clever  piece  of  mechanism.     The  blossoms,  constructed  of  tissue 
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-.■■'■  ■ '  ■, — T^.;i'.  :"r..;::.  ;■."■.  ■■'!.;_.  v.-i?  ■::s:r;''/-t«ri  ainonir  the 

•    _  >  -  .75.  >;;;^k  ■  ::  :r  ::;  r' ./-:-  ^±v^i  :...  'z-z  :..raijeh':-s  'tf 

■-..'■.    '^  ;■_:-■  l.vr:.;;l  ^' :rf  ^:r}-::r  'd'L'lvl  irr--:!  and 

;     -      "■'■   .:'.  :  .-■  -,7  v:.-   ■  -t\  -^vu' j  ^:  !::  '  v  --r-liil  i/.a-y  Tht; 

'    ■■  ■         "■■    ■■-:-:■    -J    ■'    ~    '.'.'.:.'.   z    ':'.    -1::.    :'r-:    ■■■"■rr-.''^'>-'i  a 
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He  received  several  gold  medals  from  the  French  GoTemment  for  the  buc- 
eesBful  application  of  electricity  to  the  running  of  clocks.  The  conjurer's 
hou£e  was  a  regular  Magic  Villa,  being  full  of  surprises  for  the  friends  who 
visited  the  place.  There  were  sliding  panels  in  the  walls,  trap  doors,  auto- 
matons in  every  niche,  descending  floors,  and  electric  wires  from  attic  to 
cellar.  Houdin  died  at  St.  Gervais  in  Jxme,  1871.  His  son-in-law,  M.  Hamil- 
ton, continued  to  carry  on  the  Temple  of  Enchantment  at  Paris,  and  at  the 
present  time  there  is  a  little  theater  on  the  Boulevard  des  Italiens  called 
"  Theatre  Robert-Houdin,"  where  strolling  conjurers  liold  forth.  It  was  a 
great  disappointment  to  Houdin  when  his  two  sons  refused  to  take  up  magic  as 
a  profession;  one  entered  the  French  army,  and  the  other  became  a  watch- 
maker. 

V. 

One  of  the  best  sleight-of-hand  artists  that  ever  lived  was  Carl  Herrmann, 
who  styled  himself  the  "Premier  Prestidigitatcur  of  France  and  First  Pro- 
fessor of  Magic  in  the  World."  He  died  at  Carlsbad,  June  8,  1887,  at  the 
advanced  age  of  seventy-two.  Of  him  IJurlingame  says:  "Without  using 
much  mechanical  or  optical  apparatus,  he  produced  many  wonderful  effects  by 
a  sharp  observation  of  the  absence  of  mind  of  the  human  auditor,  assisted  by 
a  hand  as  firm  as  steel  and  capable  of  tlic  most  deft  movement."  Carl  Herr- 
mann traveled  extensively,  and  many  conjurers  adopted  his  name  as  a  nom  (/*• 
thidtre.  Magicians  seem  to  have  a  penchant  for  this  sort  of  thing,  as  witness 
the  case  of  Signor  Blitz.  Antonio  Blitz,  a  very  clever  performer,  no  sooner 
arrived  in  the  United  States  than  imitators  sprang  up  like  mushrooms  in  a 
single  night.  In  his  "  Fifty  Years  in  the  Magic  Circle,"  he  gives  a  list  of 
eleven  of  these  impostore,  who  not  only  had  tlie  impudence  to  assume  his  name, 
but  circulated  verbatim  copies  of  his  handbills  and  advertisements — 

Signor  Blitz. 

Signor  Blitz,  Jr. 

Signor  Blitz,  The  Original. 

Signor  Blitz's  Son. 

Signor  Blitz's  Nephew. 

Signor  Blitz,  Tlie  Great. 

Signor  Blitz,  The  Wonderful. 

Signor  Blitz,  The  Unrivaled. 

Signor  Blitz,  The  Mysterious. 

Signor  Blitz,  By  Purchase. 

Signor  Blitz,  The  Great  Original. 

A  clever  entertainer  was  Robert  Heller.  He  was  a  magician,  a  mimic,  and 
a  musician — a  combination  of  talents  rarely  seen  in  one  individual.  He  was, 
indeed,  the  Admirable  Crichton  of  fantaisistes.     As  a  pure  sleight-of-hand 
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irn^r,  Hiler  x-is  :i.:c  'Izx  ^-xyL  of  jtinc  •,i  r.ia  conwinporarJea.  btit  he  made  op 
T-T  lI   LedLLeatie-  -JL  '^c-i  z^i»l.'r^'.'  r-j  r.L*  z.j'XrsiTiiii  4rjLl:ri<is.     By  the  power 
■I    XLr  biiir^^  iZ-ii  t".:  i-r  LZ.Tr»tcti  'J".-;  CiVjc  :n>i^T,.£i'aii:  f-iau  of  i-igeniemain 
^  r_i   I   ?^-'.L_iir  :.:Ar-ji.     Iz  :.-.-■■  r-r-iir'^i  i-i  xi;  ..ie  iii^rjert-HoiifiiiL     Koben 
Zi-lcr.    r  pLoier.  ti.--   -f-.Ti.  :r.  I>.r.'i'-.  lh  '1'.;^  j-iar  1t-*-J.     Earir  in  life  he 
:_jii.r-sri-:  1  iz_.._:.-  :.i-r--  .  r  2. ;.-.:,  i:i:  t -.r.  a  ■f«;.i:lAr-r.;p  a:  che  Rovai  Acad- 
■lE"  ':  l-L-^:.    1-  -.-.-  l:-    :'  :  -.-^--7.,     Ha-i-^-  -s.^nr*^:  sevrrral  perfonaanees 
■L  -^«-    -  Li.-j-T?  Z:    :■■..:.,  .r.  Tv  .-.     :..  .. :  ■>r>a:..-i  ■riA.v.;r^i  -'--f  r^-.'i-.and  devoted 

i-j  "jr,t-  "    ~^r\-  ':zj  ...z^^\:  -.z.  ":.r  ir:  .:'  .r-i'-irirrr^.::.  i^'.«*ii;aeii.tiv  travel- 
mz  ir-'iZ':  r.  ~^^  -i--7-.i.. ■,!.-.■.■-  ..   ■-•■  r.:.^.':.  :r'. -.-■>-;.     Ii.  the  ytar  15-52 
',•  iiiiiii-  z.^  :t  "V  -     L  V-tt  V  ri  1 . .  -T.-.  ■  i:  '.l.-r  '..■..r-'*e  .V.*seE:'jLj  B»»ms.  on 
V  1:.-     . :  rii^L'  2    ■_-  T   --  i     ..1  ..  -, ._-  ;.-. ;  -;.-:-  t.:1-.  i  ■i'^y/i-rfii  Gillie  accent, 
jd--.iur  •••■—•'  -    ---    ■  7.  -:-.   z.  :  .l'  L  :-'.---   ..  ;:—-.;. i-,:A:e';r  »o::-d  be  better 

r-'-i--l  -Z.  "^-    "r.."-:   "-.1---  ■...:;.  ,;..   y.:.^..-:,  -^.zat-I.     I  Lave  ta.i=  on  the 
itirli- I-.—     :   rr-i.—  ^1--  r.,  -/.-       :.,  ,7-7.  t>."   tt.:^  i-   a—iole  on  Heller's 
■' TT-:- C'i--:_'i-  "  -.-.  i  :  r  :..  -..-:•:    L'l.iz.L^"  -  r..^  j-*-"^  *^'>-     Hatton 

1^-  -^1--  ^■.t-  ^1-    -?    ►■^:.:.  :..-  :_.:^   i.  -  .;  -  -;.-:.  ^r.  iiir^T  in  rhe  French 
ii:i_r:j-:--     }■'  "  .:  --'.^j  ■■ ."  .  ";.-   l-^.'-i  .".:,-:-■. il  r: i-.'r?-.  HrUer  aV.*ndoned 
■'■'i_vr:.^.   i^  i  —■■;.-!     _-_  '■;_-,_-__-    :,  T-.  '  ..    i.-  i  :rA-  /.-r    .-f  the  i>:ano  and 
m::>"  ■_     -"-    '  "--    l_-j-    ._■.-  ;  —    :'  ■:.-    _-.-.     K":r7.'."-il!j  he  EnAiried  one 
t  i>  =■_..-  -    L  yr."  K-"  ■:.    :'- -.  •._'    :-. -t'i"."-:  ■■  f  s  x^lthy  German 

■iuii-?    17.-:  i'":-.:      -.r-'.  ."....-_     :   r  ::.:r_  .     Jlr  '. -7_:  :■■    Xe^s"  Y'vrk.  where  he 

-z—:  }:-.-7'-  y.....  .:.--..  .!.:.j  -;.      -.^:.  -"  ■  ■:    - -■ -.te  Xiblo's  Garden. 

••-  1r:w.\-i~  ':'.,'  -^.-  -- .  '.-■  r  ■•  -i  :.,  .7-.*  t^  17.  sr::":-:-  and  5nancial 
-1.:-^-.  A:--7  i  -  ■-7:.:  r-:  :-.  N--  Y  :y;  !.-  :~':rr.-^i  -  Ij-z-^m.  opening 
s- -.A-  _-  I.  T  2'  .  ■-  T--^i>7.  •».  ■-^; .-:.-/.  ;.-  ->;-e-i  A--':ral;a.  India,  and 
iL:  Trii.  ^-^7z  :  J  "  N^  ~  Y  7-:  7  :-::.  ::v  ;.-:  X  vr-;-^r  3».  ISTS,  at 
-:-  '  i:l-^7:7.l:  7rv:.  3*;  .  :  .i.  ■-  :;>  h-: .::.-  f  :_>  :*7ze.  Uke  most  of 
h:;;.'!  '-'-/-■'.*.  H-.^rT  ^ii  i  ■>-.-:rr  a'iver.iser,     Hii  th^tr::a2  i-JSteTS  Osoally 


I';v;:--^^7  -e  "WYVr: 

A:.  irrKr  Tis . 

P-t  :;.^  rr^:es:  :=  ne:>r.*' 


:-.'-  -"■T'^r:a;r"":vr.*f  i'->"»r.>>*'"''l  ■■!  ri-ajiv.  r.*:-:- .  £7.<i  ir.  -iribiiicn  of  pre- 
:•''■-:  :'i:rT-.y;ir.iv-.  Thos*:-  wli--.  «■.;-«■  !.•■■:  :r;:rr^*:e'i  :z:  h:=  f^eatf  of  leger- 
:^r:L~  t:xst-!  :■■■  hi-ar  hi?  suj^rb  i>C'rf''>rn:ar.c-«  c-n  the  r-iar.-"'. 

:■.;.. v7.  .:icf  lloijiJni.  made  jjTi-ai  i;?e  '"if  e^ectr'c'ltT  izi  his  magical  s^nce& 
Vi-y  f  "'■::«  flrttriial  TTiik^  wen'  of  hi?  mwti  iT5rent'>'n.  In  his  will  he 
^rirvt'Tt-^  hi?  oxtvntors  to  do(^tn\v  all  of  hi?  apparatns.  so  that  it  mi^t  not  oome 
iz;o  the  possession  of  any  other  ci^njnrer. 
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The  most  popular  performer  in  thie  conntrj-  itm  Alexander  Ilermianii,  a 
iropean  by  birtli,  but  an  American  bv  adoption.     1  am  indebted  to  Mr.  \Vm. 
>bliifion,  for  years  qu  asiiifitaiit  to  Hcrrmaim,  for  the  fuUoring  ac-cDtuil  of 
J     Uie  great  ixnijiirvr's  lairwr: 

^^     "The  late  Alexantlcr  Ilemnaiin  wns  boni  in  Pariit.  France,  Febniar)'  II, 

^■843.  and  died  in  his  private  car  on  December  17,  189ti,  irhile  en  rouf^  from 

^ptochcstcr,   K.   Y.,  to 

Bradfonl,  Pa.   He  cam*! 

)i  a  familv  of  eminent 


n 


«tidt|ritateurf<,    h  i  s 
father,    Samuel    llorr- 
laun,  being  Die  iiio^t 
nioua  conjurer  of  lii^ 
(lay.       Samuel     Iferr- 
n  was  a  great  fa- 
rite  with  the  Sultan 
Turltey,    who    (n?- 
ently  sent  for  him  to 
ive  entertain  me  ntci  in 
tHe    royal    palace    at 
Constantinople. 

"  Tlie  next  in  the 
ily  to  wield  [he 
f^c  wand  was  Carl 
errin^nii,  who  was 
e  firet  of  the  ITvrr- 
anns  to  risit  Amer- 
ica, and  the  first  to  uac 
n  d  inlroiluce  the 
a  m  0  '  prcKtidigita- 
tear*  in  this  country. 
Cari,  Alexander's  eld- 
t  brotlier,  Bchieveil 
t  succcfU  in  the 
orld   of  ma^c.      lie 


K 
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ied  June   8.    1H87,   at    Carlsbad,   fJormanv,   poBsesBod   of   a  large   fortune. 

here  were  sixteen  eliildreii  in  the  Herrmann  family,  Carl  being  the  eldest, 
and  Alexander  the  youngest.  After  Carl  adopted  magic  as  a  profcseioD, 
l^e  fstber  abandoned  it,  and  began  the  study  of  mffdicitie.     It  was  the 

tiler's  Fondest  hope  that  Alexander,  hia  favorite  son,  should  be  a  physician, 
hut  fate  decreed  oiherwiw!.  Ah-xander's  whole  desire  and  ambition  was  to 
become  a  magician  like  his  father  and  his  brother.  lie  i«frsuaded  his  brother 
to  take  him  as  an  aaaistaat.    One  day  young  Alexander  van  missing  from  the 


IHTRODVCTJON. 

parcntjU  roof;  he  had  been  kidiiapped  and  taken  awa)-  by  Carl,  with  whom  he 
made  his  first  public  appearance,  at  the  age  of  eight,  at  a  performance  in  Su 
Petersburg,  Hussia.  Even  ut  that  early  age  hie  great  dexterity,  ingenuity,  aD<l 
]  preeciicc  of  mind  were  eJmpiy  marvelous.  The  sudden  appeaninee  «>f  the 
father  dispelled  tlie  visions  of  the  cmhrj'ODie  magician,  and  he  was  compelled 
to  n^tuni  home.  Hut  the  youth's  attention  could  not  be  diverted  from  his  pur- 
pose, and  again  he  became  his  brother's  asiiislant.  This  time,  the  father  com- 
promised  l>y  consenting  tu  Alexander's  remaining  un  the  stage,  pruviiJed  hiit 
education  were  not  neglected.  Carl  engaged  two  competent  tutors  to  trawd 
with  the  coni|>8ny  and  instruct  the  young  prodigy.  For  six  yeans  the  brothen 
worked  together,  Wsiting  Spain,  France,  (lermany,  ItusBia.  and  the  surronud- 
ing  countries.  Again  the  parents  claimed  Alexander,  and  placed  him  in  the 
University  of  Vienna.  At  thu  age  of  sixteen,  the  old  desire  and  fjuwinatioD 
took  po(<n?«iiion  of  him.  He  ac'cepted  hid  brother't:  pro[K>»U  to  make  a  tour  of 
the  world,  and  ran  away  from  home  and  studies.  Their  tiret  ap|M/arance  in 
Aniericn  was  at  the  Aendi^my  of  M«f»ie,  New  York,  Monday,  SuptemlHT  18, 
IKiil.  Their  last  joint  engagement  waft  in  tliiit  (i>unt.ry  in  the  viiar  IBtid.  On 
the  opening  night,  in  New  York,  ilonday,  September  20,  Carl  introduced 
Alexander  to  the  audience  as  his  brother  and  successor.  When  this  engage- 
ment terminated,  the  brothers  separated;  Carl  made  a  short  tour  of  this  coun- 
try, but  Alexander  went  to  Kuropo,  where  he  a]H)eared  in  the  principal  citiw, 
Rtitisoi]nently  visiting  the  MraziU  and  South  America.  After  that  he  made  a 
remarkable  run  of  one  Ihoui^nd  performances  at  the  Egyptian  Uall,  London, 
England.  From  England  he  returned  to  the  United  States  in  the  year  1874, 
and  from  that  [leriod  made  this  country  his  home,  becoming  a  naturalized 
dtizon  in  Iki^tton,  1870.  His  career  as  a  magician  was  one  uniuterrupte<) 
Bttooesa.  The  nuiny  lengthy  and  favorable  notices  of  him  in  the  leading 
jdumaU  of  this  country,  immediately  after  hia  death,-  allowed  that  he  wu 
rcganlod  as  a  public  character. 

"  Herrmann  bore  a  remaijcable  rftsemblanee  to  *  Hia  Satanic  Majesty/ 
which  he  enhanced  in  all  possible  ways,  in  recognition  of  human  nature's  l»elief 
in  the  superhuman  powers  of  the  arch  enemy.  Despite  this  mophiwtnpheliau 
aspect,  his  face  was  not  forbidding;  his  nuinner  waa  ever  genial  and  kind. 
*  Magicianf  are  bom,  not  made '  was  a  favorite  parnphrase  of  hie,  and  Dame 
Nature  certainly  had  him  in  view  for  one  when  she  brought  him  to  this 
lipheiv. 

"  HiB  eiiecess  lay  in  his  skill  as  a  manipulator,  in  hia  witty  remarks  and 
CTOr-running  fire  of  good-natured  small  talk.  He  was  a  good  conjurer,  a  clever 
comedian,  and  a  fine  actor.  His  '  misdirection,'  to  use  a  technical  expressioD, 
,was  beyond  expression.  If  his  luminons  eyes  turned  in  a  certain  direction. 
bU  eyes  were  compelled  (as  by  some  mysterious  power)  to  follow,  giving  liis 
marvelously  dexterous  hands  the  hotter  chance  to  perform  tliose  tricka  that 
vere  the  admiration  and  wonder  of  the  world. 


J 
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Alexander  Herrmann's  pot  hobby  was  hypnotism,  of  vhich  weird  science 
as  master,  ami  tu  it&  ut^e  he  at(rt)mti*(]  itiniiy  «f  lii»  suceobsful  (viiXs.  His 
t  fort«  wa^  rarde;  he  hob  an  adept  in  the  ordiQary  trieke  of  causing  eanls 
difiap]>eftr,  and  reapi^eer  from  under  some  stranger's  veet  or  from  a  pocket. 
Vith  the  {^eatest  ea*e  and  grace,  he  distributed  cards  about  a  tlieater,  seiidiiij; 
hem  into  ihc  ver)-  laps  and  hands  of  individuals  asking  for  them.  On  une 
kccasion  he  gave  a  performance  before  Nicholas,  the  Czar  of  all  the  Ilussiaau 
The  Ctat  LiimpHmeiited  tlie  tmnjurer  upon  his  skill,  and  deooratod  him,  at  the 
lame  time  smilingly  remarking:  '  I  will  show  you  a  trick.'  Tht?  Czar  tore  s 
pack  of  cards  into  halves,  and  good-humore<lly  asked:  '  What  do  you  think  of 
that?  Can  ynu  duplinde  it?*  TTis  Hurppirtc  w«k  gn-nt  tn  s(>tr  TTernimnn  take 
one  of  the  halves  of  the  pack  and  tear  it  int^  halves.  Herrmann  was  a?  clever 
with  hie  tonj^e  as  with  his  hands,  having  mastered  French,  rtemuin,  Spanish, 
Italian,  Hussion,  Dutch,  and  Knglinli.  He  olso  liad  a  fair  knowledge  of  Portu- 
guese, Chinew',  Arahie.  and  Swi.'disb. 

"  He  was  decorated  by  aliaiwt  every  sovereign  of  Kumpe,  and  many  of  them 
gave  him  jewels.  The  King  of  Belgium  and  the  late  King  of  Spain  each  pre- 
senttil  him  with  a  cross;  tliere  was  a  ring  from  the  King  of  Portugal,  one  from 
the  Prince  of  ^^*ale«,  and  various  other  gems. 

"  At  private  entertainmenti'  and  chilis  Herrmann  was  ogpecially  felioitons 
as  a  prostidigitateur.  J  will  enumerate  a  few  of  his  numberless  sleight-of- 
hand  tricks:  He  would  place  a  wine  glass,  full  to  the  brim  with  sparkling 
ivinc,  to  his  lips,  when  suddenly,  to  his  apparent  surprii^c  and  cnnstorntLtion. 
the  glass  of  wine  would  di&ap]>ear  from  his  hand  and  be  reproduced  imme- 
diately from  some  bystander's  coat-tail  pocket.  He  would  place  a  ring  ujwn 
lh«*  finger  <>f  some  p^rsnn.  and  tuiinedialt'ly  the  ring  wduM  vanit>li  from  sight. 
A  silver  dollar  would  change  into  a  twenty-dollar  gi»ld  piet-e.  A  mngnnm 
bottle  of  cbam[Mignc.  holding  alwut  two  quarts,  would  disappear,  to  reapjwar 
from  Under  n  gonlleman's  c*Mit.     He  was  a  eapitjil  vcnfrihHiuist,,  an  iniilal'ir  of 

E^*~*~,  and  quite  clever  at  juggling  and  sliadowgrapby^  but  he  did  not  exhibit 
talents  in  public. 
The  lines  in  Hernnann's  hande  were  studies  for  adepts  in  chirography. 
e  were  three  lines  of  imagination,  instead  f>f  one,  whieli  indimti-s  an 
inative  faculty  little  less  than  miraculous,  and  deniite.^  a  generous  henrt, 
^___i«  for  friendship,  a  determined  nature,  and  an  artistic  temperament. 
The  accompanying  impression  of  his  right  hand,  taken  a  few  days  aftLT  be 
died,  represents  a  iHiori  hand,  owing  to  the  fact  that  in  death  tlic  fingers 
had  curle<l  inward  somewhat.  In  life  his  hands  were  long,  slender,  and 
tapering." 

Leon  Herrmann,  a  nephew  of  the  great  Herrmann,  is  now  performing 
in   the  fnited   States  with  success.      Tn   persona!   appearance  lie  resembles 
his  uncle.      He  is  very  clever  at  palmistr)- — the  cardinal  principle  uf  cou- 
I  Juriog. 


"  block  art,"  reproduced 
bj  Herrmann  ud 
Kellar. 

In  Kngland,  tlie 
leading  exponcmt  of  the 
magic  art  is  J.  N.  &(■«• 
kelyne,  whi>  lias  hiAd 
forth  at  Efsyptian  Hall, 
London,  fur  manv  yean. 
He  hfl»  done  more  to 
unmask  bogus  epirit 
mediums  than  any  chu- 
jurer  liring.  Appnai- 
ticcd  like  Iloadin  U 
a  watdimaker,  Madv* 
hue  becsine  acqutinted 
vith  mMhanics  at  au 
early  «ge.  He  is  the 
ioTentur  of  soine  nrr 
rpinarkable  antoBkata 
and  iUuaontr  for  m- 
ample  "^  ftTcho "  and 
ihf  "Miiadeaf  Lh'asa." 
At  the  j^ggGfl^  femt 
«ptnnin|[  deaaert  pi 
be  has  but  fev  mak 
Tn  perf  ofB  t  h  i  t  n- 
ifoifw  tlv  pnsteel  AM 
nd  d^eacr. 

frortom  iA  tbe    Ci 

SMIea  •!  «at»-apml«atistic  tnrls  and  miad-rMifii^  cxperime^s  ie  Hr.  Han^ 
KalW.  a  ftsM^huun^  w^  at  oae  cmw  ia  Ue  earner  actid  aa  namiittaf  to  tk 
CtevN^art  Brnthcca,  s^aiM  "r^n"^  K«lkr  it  ■■■' "■■'^'■f*r  iJercr 
«Ak  fcaailiiifciif  tricfc^  and  hie '^  iDn-inf  "  tet  ha 
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Of  late  yeaiB  he  has  made  the  fatal  mistake  of  exposing  the  methods  of 
palmistry  to  the  audience^  thereby  offending  one  of  the  cardinal  principles  of 
the  art  of  legerdemain — never  explain  tricks,  however  simple^  to  the  spectators. 
People  go  to  magical  entertainments  to  be  mystified  by  the  pretended  sorcery 
of  the  magician,  and  when  they  learn  by  what  absurdly  simple  devices  a  person 
may  be  fooled,  they  look  with  indifference  at  the  more  ambitious  illusions  of 
the  performer.  Palmistry  is  the  very  foundation  stone  of  prestidigitation. 
No  magician,  unless  he  confines  himself  to  mechanical  tricks,  can  do  without 
it  in  a  performance. 

Xiast  but  not  least  in  the  list  of  modern  fantaisistes  is  the  French  enter- 
tainer, M.  Trewey,  an  exceedingly  clever  juggler,  sleigh t-of-liand  artist,  and 
shadowgraphist. 


VI. 


In  his  advertisements,  Robert-Houdin  was  extremely  modest.  His  suc- 
cessors in  the  art  magique,  however,  have  not  imitated  hiui  in  this  resptect.  We 
have  Wizards  of  the  North,  South,  and  West,  White  and  Black  Mahatmas, 
Napoleons  of  Necromancy,  Modern  Merlins,  etc.  Anderson,  the  English  con- 
jurer, went  to  the  extreme  in  self-laudation,  but  managed  to  draw  crowds  by  his 
vainglorious  puffery  and  fill  his  coffers  with  gold,  though  he  was  but  an 
indifferent  performer.     The  following  is  one  of  his  effusions: 

"  Theatre  Royal,  Adelphi .     The  greatest  wonder  at  present  in  London 

is  the  Wizard  of  the  North.  lie  has  prepared  a  Banquet  of  Mephistophelian, 
Dextrological,  and  Necromantic  Cabals,  for  the  Wonder  seekers  of  the  ap- 
proaching holidays.  London  is  again  set  on  fire  by  the  supernatural  fame  of 
the  eximious  Wizard;  he  is  again  on  his  magic  throne;  he  waves  his  mystic 
scepter,  and  thousands  of  beauty,  fashion,  and  literature,  rusli  as  if  charmed,  or 
spell-eommanded,  to  behold  the  mesteriachist  of  this  age  of  science  and  wonderl 
Hundreds  are  nightly  turned  from  the  doors  of  the  mystic  palace,  that  cannot 
gain  admission;  this  is  proof,  and  more  than  proof,  of  the  Wizard's  powers  of 
charming.  During  the  last  six  nights,  18,000  spectators  have  been  witnesses 
of  the  Wizard's  mighty  feats  of  the  science  of  darkness,  and  all  exclaim,  '  Can 
this  be  man  of  earth?  is  he  mortal  or  super-human? ' 

"  Whitsun-Monday,  and  every  evening  during  the  week,  The  Great  Delu- 
sionist  will  perform  his  Thousand  Feats  of  Photographic  and  Alladnlc  En- 
chantments, concluding  every  evening  with  the  Gun  Delusion! !  " 

The  TheoBophieal  craze  of  recent  years  has  had  its  influence  on  prestidigita- 
tion. A  modem  conjurer  who  does  not  claim  some  knowledge  of  the  occult, 
or,  at  least,  who  has  not  traveled  in  the  Orient,  cuts  but  little  figure  in  public 
estimation.    Every  now  and  then  some  enterprising  wizard  rushes  into  print 
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and  exploits  his  weird  adventures  in  Egypt  and  India,  the  birthplaces  cf  magic 
and  mystery.  Every  intelligent  reader  reads  between  the  lines,  but  the 
extravagant  stories  of  Oriental  witchery  have  their  effect  on  certain  impres- 
sionable minds.  The  magician  Kellar  is  a  reputed  Oriental  tourist.  He 
has  journeyed,  according  to  his  own  account,  in  the  wilds  of  India,  wit- 
nessed fakir-miracles  at  the  courts  of  Mohammedan  Rajahs,  hobnobbed  with 
Mahatmas  in  Tibetan  lamaseries,  and  studied  the  black,  blue,  and  white  art  in 
all  its  ramifications.  In  one  of  his  recent  advertisements  he  says:  "  Success 
crowns  the  season  of  Kellar,  the  Great  American  Magician.  His  Oriental 
magic,  the  result  of  years  of  original  research  in  India,  enables  him  to  present 
new  illusions  that  are  triumphs  of  art,  and  attract  enormous  houses — dazing, 
delighting,  dumbfounding,  and  dazzling  theater-goers." 


BOOK  I. 

CONJURERS'   TRICKS  AND  STAGE  ILLUSIONS. 

CHAPTER   I. 

MYSTERIOUS  DISAPPEAKANOES. 

The  fascination  which  tlie  general  public  finds  in  clever  tricks  and  illusions 
is  little  to  be  wondered  at,  but  it  is  a  mistake  to  suppose  that  all  the  outfit 
which  the  modem  magician  needs  is  a  few  paper  roses,  a  pack  of  cards,  some 
coins,  and  a  wand.  The  fact  of  the  matter  is,  that  usually  the  most  entertain- 
ing tricks  are  those  which  are  produced  at  considerable  expense  in  the  way  of 
apparatus  and  stage  fittings.  It  is  for  this  very  reason  that  the  secret  of  the 
illusion  is  always  so  closely  guarded  by  the  prestidigitateur.  After  a  series  of 
sleight-of-band  tricks  the  magician  usually  leads  up  to  what  might  be  calleci' 
"  set  pieces  *'  in  contradistinction  to  the  sleight-of-hand  tricks.  Chief  among 
the  more  important  illusions  are  the  wonderful  cabinets  and  other  articles 
of  furniture  which  enable  the  wizard  to  make  away  with  his  assistants.  We  will 
describe  a  number  of  these  arrangements  for  "  mysterious  disappearances " 
before  proceeding  with  the  mirror  and  other  optical  tricks  to  which  the  fn  de 
siicle  magician  is  so  largely  indebted.  All  of  these  illusions,  as  they  depend 
upon  pre-arranged  machinery,  afford  an  introduction  to  the  tricks  which, 
though  much  simpler,  require  a  certain  amount  of  aptness  in  niani|)uIation. 

'<  VANITY   FAIR." 

The  first  illusion  presents  the  disappearance  of  a  lady,  apparently  through 
a  solid  looking  glass.    The  method  used  is  remarkably  ingenious. 

A  large  pier  glass  in  an  ornamental  frame  is  wheeled  upon  the  stage. 
The  glass  reaches  down  within  about  two  feet  of  the  floor,  so  that  every  one 
can  see  under  it.  The  only  peculiarities  which  a  skilled  observer  would  he  apt 
to  notice  are  a  wide  panel  extending  across  the  top  of  the  frame  and  a  bar 
crossing  the  glass  some  four  feet  from  the  floor.  The  first  is  ostensibly  for 
artistic  effect — it  really  is  essential  to  the  illusion.     The  horizontal  piece  pur- 


Itiv  khI  41h1  ttH>  oUwr  oa  the  h«riicmtA]  juecv.  thw  impcnn^  upon  tbe 
i>»Hv  thv  x\\\\\\y  wt  Um  «rH»pi«c«.    lU  ml  fwM<k»  is  aat  RmlnL 

,\  W);  vt*"!*  at«i«i  tli«  thtit  nuBf  *  stephiMu  in  imcIi  it.    She  at 
ittrttB  to  lh«>  icUm  utJ  U^iw  impeciim$  htr  igfcttiua     Tte  ihiliitiflr  t 
brr  »ah  Srr  <*.v  to  Um  mmUmn  uaA  ^  ig^N  tviB  tacL    Thv  ^xre*  i 
t>5|tte.v.  ana  it  »1»  &MVW  bvr  v«th  btr  Wk  to  the 

tW  MdPNtt  »  »*  Mm^  tUt  a  i— iwihiifch  poctMB  of  tW 


untly  innocent  crowbar  concealing  the  top  of  the  lower  one.  The  lai^ge  upper 
section  is  pluecd  just  back  of  tlii'  lower  piece,  go  that  its  Inwer  end  slides  down 
aehind  JU  This  ujrper  seflicui  moves  up  and  dnwn  in  the  Erajiie  like  a  window 
Mh,  anil  to  make  tliis  pomtiiile  Mith<iut  Ihc  audience  diK-eniing  it  the  wide 
pauel  acroes  the  lop  of  thi?  frame  it>  [)rovided.  Mlien  the  jz\»bs  is  pushed  up, 
its  upper  portion  goes  back  of  tin-  panel,  so  thai  its  upper  edfre  is  concealed. 
Ont  of  the  lower  portion  of  tlie  eauie  mirror  a  piece  is  cut,  leaving  an  open- 
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iiiK  lar^'f  i'iimi;;li  tn  iidniit  of  thr»  imftsipe  of  the  [ipr«on  nf  the  Iwly.  The  ftoctmil 
cu(,  with  tliis  fU'scriptiun.  explains  vvcrytliinp.  The  mirror  u  brought  onl  on 
I  ho  staffc  has  iu  large  upper  wction  in  \U  lowest  poeition.  The  notched  por- 
lion  lies  ln'Iniir]  llif  Io\ut  crotioii.  so  tlinf  thi'  notch  is  poni|iletL'lv  liidilcn  from 
(he  audifuce.  Whi-n  the  glaaa  shelf  is  put  in  placo,  lh«  jierfunniT  olejw  upon 
it  and  in  acrcentd  from  vievr.    The  couiilerpoiBcd  glass  is  raiip<)  like  a  nindo* 


\ 
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flwl),  r^piwing  tho  notch.     The  tcvxn  u  jnst  wi«te  enough  In  mncml  th<»  iw>l 
tliv  ftu't  tliHt  a  umrgii)  of  tin-  mimir  sbovi^  on  each  stAe  of  tht*  ^avoti  <<tll 
funh«T  :i)it»-king  tho  (U'n'ptinn.     Fn^m  ihr  Kfnc  ptrce  bftdc  of  ihc  minvr 
ittclimHl  pUtfomt  i*  projtvtfO  to  tbr  opvaing  in  ihe  mtirar.     Thnmgh 
ii|Mpning  ilif  \tk*\\  nxwyiA  and  bv  the  assigtmt  u  dnwa  swsjr  Whind  the  acfl 
thM)  thi'  pUtforni  i<i  n^nwvfd.  Xhv  gfauB  is  pttshcd  dovB  t^in.  and.  tlie 
t»Iti|C  rrmoTvd,  th«4«  is  no  bdy  to  ht  wea.    Thr  fftci  thst  sone  of  tb« 
«!■  riaihW  daring  the  v^iirv  ofN'mli'm  gmttlj  inctcucs  tfae  tnTnety. 
hdtr  paawB  thtmij;h  thr  noti-h  fi^'l  ^trrmost,  and  her  paEit»>B 
■liniii   UMikM  thiet  Ihv  mirr. 


this  illusion  the  curtain  Tiece 
interpreted  a«  a  reprrR'ntalio 
added  to  it,  which,  cuir- 
ing  upvranl,  give  it  a 
boat-like  ajfjiect.  It  stands 
upon  two  liorees  or  trea- 
ties. The  cut,  Fig.  3. 
showa  the  ark  in  its  en- 
tirety. The  exhibitor 
opens  it  on  all  sides. 
swinging  down  the  omis 
and  thf  frunt  and  Lack 
lids,  and  raiding  the  top 
as  shown  in  Kig.  I,  Tt 
will  Ik;  noticed  lij  tin* 
oheervant  spectator  tliat 
the  hack  lid  is  first 
dropped  and  that  thi-  iis- 
eletant  helps  throughout, 
the  reason  of  wliich  will 
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be  seen  later.     The  skelfton  »*r  frame  o{  the  stnictnre  is  now  disclosed  and  it  is 
'     scon  to  he  completely  empty.    It  is  now  clowd^  this  time  the  back  lid  being 

^K  swung  into  plm-t-  last, and  all  ik  rearly 

^^^^  ^^^^^  for  Ihi?  flood.     This  is  n^prettenlci! 

^^^B  ^^H^B  hy  the  water  poured        ad  Ubituoi 

^^^H  ^^J^B  ihrough  a  funnel  inscrlei]  in  an  iiper- 

^^^H    ^ft    ^^^^^^^^^^^I^^^^B  Tothcnuiill- 

cnce  it  seems  as  if  the  ark  were  lieing 

filled   with   water.     In    reality,    the 

wattT  Miniply  runs  tli  rough  a  pipe, 

ciirried  throngh  one  of  1!ie  legs  of 

the   trestle,  and   so  down   beneath 

rhe  stage.    The  management  nf  tlu; 

thiod  is  illiistrated  in  our  cut.  Fig.  3. 

After  the  floml   the  i-xit  of  the 

animals    from    Ihe   nrk    is    next    to 

Iw  attended  to.      Opening  windows 

in  its  front,  a  qTiantity  of  animals 

and  birds  ure  taken  out  as  shown  in  Fig.  3.     Ducks,  chickens,  pigeont^.  ttnts, 

dogs,  i&nd  a  pig  are  remuvud  and  run  arounJ  on  the  stage  or  fly  about,  and  it 
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is  wondered  how  so  small  tin  inclosurc  could  contain  such  a  collection.    It  is 

ilsii  to  Id*  obsiTved  that  none  of  the  aniianls  are  wet — the  water  has  not  reached 

them.    Mure,  however,  is 

to  rollow,  for  the  cxhih- 

tliir   now  let*  down  thr 

rroiil.    and    a    beautiful 

IJastern  woman.  Fig.  4. 

xflincf'  pmcvfully  in  lh<.- 

K'MtiT  of  the  ark,  whirh 

iHit  onlv  room  enough  to 

lecoinnmdfllflicr.   When' 

Ite  aniniflU  caiue  from. 

lud   huw   ihi'v  and  tliu 

vuiiinii    could    I»e    fouml 

n  llio  ark,  which,  wh«.'ii 

>lM.*nt>(]  before  tho  iiudi* 

?ncc,  (iecmrd   complctrl/ 

fptv,  and  hrtw  Uiey  L'S(>ii]>cd  the  water,  ftrc  the  mysteries  to  be  solved. 
Our  cut.  Fig.  5j  completes  tlic  cxjdunBtion.  The  cndt;  which  are  swung  up 
tnd  dnwii  in  the  pn'liiniiiHry  cxliihition  of  tlic  ark  aw  the  ri'tH-ptaclcH  which 
u-(f>ii)iii(»dat('  the  itiiitnnls  tniil  hinlri.  They  avv^  Ktoui-d  iiuiiv  in  Ihi-se,  are 
nrUH};  up  uid  down  with  Iheui,  an<l  an*  taken  out  thniu^h  a|}eHures  in  their 
fronta. 

i'ho  wumon,  the  other  tenant,  is  fustencd  origiualty  to  the  Ijuek  lid.  When 
ihc  ark  ie  opont*d  for  inefwcf  ion,  thii^  lid  is  swung  down,  otstciu^ihly  to  enuhlo  the 
Indrmee  In  gee  (lunugli  the  ark— in  reality  to  prevent  them  from  se«'ing 
iiriMi^'h  the  illusion.     Fur,  as  dialed,  it  is  s«iing  down  before  the  front  ia 
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opened,  and  ae  it  goes  ilown  the  «ojnaii  gnra  with  it,  and  remains  attached  to , 
it  and  out  of  lught  of  the  audieui-e,  u'bo  only  sec  the  reai'  stdv  of  the  door  u 
it  is  lowerud.     J''ig.  u  eliowa  the  rear  view  of  the  ark  when  open,  with  ibe, 
woman  in  plaeu  un  the  rear  lid,  and  also  ehowa  the  ouimaU  in  place  in  the  Bid«| 
coni[iartments. 

The  illuiuon  Is  exccodinglir  ofTeclive,  and  is  reeeivud  with  high  ujipreeiatiDB  I 
by  the  audience.     To   those  who   understand   it,   the   perfurnmnce   U  nt 
heighteiip<l  inlrresL 

•TUK   MAGIC   PALANQUIN." 

The  heroine  in  Ihiii  play  waa  presented  on  the  stage  in  a  palanquin  carriiil 
by  four  tdavcs.  At  a  given  moment  the  curtains  were  drawn  and  then  imine- 
diately  opened,  when  it  wiw  seen  thflt  the  aclretHj  had  disappeared;  and  yet  the 
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palanquin  was  well  isolated  on  the  shouldePB  of  the  carriers,  who  r«?suiDC 
their  joaniey  and  carri<>d  it  off  tlic  slflge. 

This  triek,  whirh  preeeded  hy  innny  yearn  Buatier  de  KoltA's  experiment,  . 
in  which  alt>u  a  woman  was  made  to  diNipp>i^r.  but  by  an  entirely  different  pif^S 
cewt.  8p  will  Id*  exidainwi  later  on  in  this  ehnpter.  was  i>erfornie<l  as  follows:  ThC^ 
four  upri^'htH  arranged  al  the  four  corners  of  the  apparatus  were  hollow,  ajid 
each  contained  at  the  lop  a  pulley  over  which  a  cord  iiasaiHl.  These  cordc  wei^l 
attached  by  one  end  to  (he  double  bottom  of  the  palanquin,  ond  by  the  othefl 
end  to  a  counti^rpnise  concralcd  in  the  canopy. 

At  the  precise  moment  at  which  the  curtains  were  drawn^  the  carriers  die- 


d 


MrSTERIOUS  DISAPPEAR 


35 


gaged  the  counterpoises,  which,  sliding  within  the  nprigliis,  rapidly  miaed 
the  double  bottom,  with  the  lu-trpag.  up  to  the  interior  of  the  (.-unopy.  Thu 
|>ersou  thus  made  lo  ilisiipiHnr  was  quite  slender  aud  took  sueh  u  jiogition  m  to 
occQpy  as  Ultlo  Bpace  ae  poeeiblo.  Uy  making  the  sbadou'e  of  the  mouUlings 
of  the  canopy  and  columns  more  pronounced  through  painting,  and  by  cxag- 

^^eratiug  tlietii,  ihu  atTaJr  was  givuu  au  upiiearanci'  of  lightnew  thai  perplexed 

^Hliv  mu«l  disirusiful  spectator. 

I     is 


"CASSADAGA    PHOPACiANDA." 

One  of  the  nnwt  mysterious  among  Kollrtr's  repertory  of  fiiiccesffnl  illusions 
is  the  "  Cassadaga  ProiMganiia."  an  explanation  of  which  is  herewith  presented. 
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Tho  vfTci't  att  producoil  on  Uio  R|M>clators  will  firet  he  outlined.     A  sheet 

platfi  ghue  about  gixtiK-n  by  sixty  inches  in  size  is  plm-ecl  uivon  the  bat-Jts  of 
iro  clmire,  and  on  It  it  erected  a  small  beautifully  linii«hed  cabinet  consisting 

four  pieces,  of  which  the  sides  arc  lunged  to  the  hm?k,  and  which,  with  the 
mnt.  an*  seen  resting  nn  a  chair  at  the  side  of  the  stage.  When  erected,  the 
iliinet  i?  forty-iwo  inches  high.,  thirty-six  inches  wide,  and  fourteen  inehes 

sp. 

Tarahourinec  imH  Wlls  arc  place*!  in  the  cabinet  and  the  rloors  closed,  when 
le  instruments  instantly  iH'gan  playinp  and  aii\  then  tlirnwn  out  al  the  lop  i>f 
le  cabinet.    The  cabinet  is  now  opened  and  found  to  be  empty.    A  slate 
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placed  in  the  cabinet  lia^  a  nii?jfiag(*  vhtien  thereon.  In  fact,  all  nuinifeBtA- 
tirms  UBuall>-  exhibited  in  the  large  cabinets  are  produced,  and  yet  this  cabtucc 
in  apparently  not  large  enough  to  contain  a  person.  We  Hay  ap{iarently  not 
large  enough;  for,  in  reality,  the  whole  secret  consistn  in  a  «rnall  person,  or  an 
in^ligent  child  of  leu  or  twelve  years  of  age,  being  pus|}ended  by  ini-isibV 
wires  behind  the  buck  of  the  cabinet  ^  where  Uicrc  is  a  small  shctf  on  which  tlii 
eone<'ah'(l  HSiiiKtniil  is  Hilling  Turkish  fuAhion.  This  folded  eabiuet  it)  hanjEfnt 
two  line  \\\nr»  wliii-li  li'a<l  up  t(i  the  "  Hies  *'  and  over  rollers  or  pulleys  t»  Uir 
4-ounterwei{;bt<i.  When  proper  wire  itt  nacd  on  a  hrightlv  illnnnnntud  st^gv 
Ihc  ivirc8  ure  nbsolutelv  invi»it)Ie. 


^ 
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After  »howing.  the  chairs  and  placing  the  glass  plate  upon  them,  thr 
foruirr  pit.-ki'  up  the  foldeil  ]>urt  of  the  eabinet  and  places  it  on  the  glaisa, 
L-oiinti-rweiglit)^  ovtTconiing  the  extra  weight  of  the  L-oiiix-aled  a^i^tanL 
then  ci[K!ns  out  the  »idc^  places  the  front  containing  the  doors  iu  poviition^ 
fastening  ttunie  by  books  tu  the  sidcE. 

The  inside  nf  the  eiibiiiet  and  jmnels  of  doorc  are  linetl  with  pleated  ffAi 
silk.    There  \s  a  concealed  opening  in  the  silk  at  the  back  of  the  cahinetj 
the  Hi^iistant  to  \^&i^  )iU  arm  through,  in  order  to  handle  wliatevcr  \&  pt 
within  it. 

Ever}ihing  Wing  In  readineBK,  the  tambourine  and  Iwlj  are  placed  xn.  thai 
cabinet  and  the  doors  are  closed.     The  a«eif:tnnt  now  passes  his  hand  andJumj 
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tlutiugli  the  ojK;niiig  in  the  back  am]  stiaktv  the  tunibotiriiic,  riug«  the  bell, 
uud  throws  Itoih  out  over  the  top  of  tlw?  cabint't.  When  llie  doons  arv  oiwowi 
the  Ciibinet  i«  ^hown  to  Ite  empty.  Cleuii  elates  jilaced  in  the  c-abinet  w 
removed  with  nie^iMigi'S  vrilieii  on  them;  iu  fact,  the  inauifeetatious  that  cut 
1)0  pHMlucvd  ill  the  cahinel  nrc  limited  ouly  by  tiie  intelligence  of  the  con- 
cvuled  iiDKistiiiit. 

One  of  the  cnw  8how»  the  onbinet  with  opon  dotirs  a«  aeen  by  the  aiidienee. 
The  Pt'cond  eut  is  an  end  view  louking  from  the  side  of  futAge.  showing  the 
oaaistanl  on  a  shelf  at  tlie  rear  of  the  eabinci.  and  llie  wires  hiding  up  and  orer 
l»  theeniiiilcrwt'lghlK. 

The  elever  illu8i<inist  Chev.  K.  Thorn  made  great  mse  of  o  variation  of 
the  "  Cassadajra  Propaganda."  He  used  two  eabinets,  each  larjje  enough  to 
receive  a  jK'reon  in  an  upright  position.  They  were  i-onstructcd  of  slats  ami 
were  provided  with  curtains.  SereenH  of  the  eanie  eolnr  as  the  rear  of  tht- 
stage  fiervtid  to  c\vm;  the  »\yace  l>etween  the  elat«.  The  ningic-lun  deceivivl  tho 
audienee  by  walking  K-hind  Ilie  cabinet  or  cage  as  oflen  iw  possildo  wlien  the 
screens  wen.'  ojien  so  that  the  andience  eonhi  see  him  through  tho  elats.  'Hic 
ourpet  00  the  ^tage,  the  liaek  of  the  stage,  and  the  screen  wt-re  all  of  the  «8nic 
shade  of  green. 

The  perfoniiere,  usually  a  ndiph  and  nn  ndnlisk,  apjiear  and  disappear  at 
will,  really  taking  up  the  place  nii  ihe  wooden  stagi;  at  the  ba<k  »f  the  cabinet, 
I'sually  two  cages  were  uw<l,  one  Wing  (<u8pended,  and  by  the  use  of  confed- 
emti«  who  wore  ilriit8c<l  alike  some  verv  elever  illusi'inti  were  ]irodueed. 

When  the  curtain  risefi  the  ealiph  standi  on  a  little  platform  on  the  cage  at 
the  left,  hidden  by  the  cage  and  the  w.Teeiis.  .\tlenti«jii  is  then  tidied  t«  tlw 
cage  at  the  right  wlioso  screen  is  ojKfn  m>  that  the  iH*rfonner  can  lje  tufii  when 
he  luuwee  behind  it. 

After  the  perf.trmcr  has  deinongtratcd  this  he  jnillB  down  ivd  eilk  cnrtaina 
over  the  side  walls*  and  the  di>nrs;  the  rear  wall,  however,  reniaiui*  nneovurcd. 
Now  a  brilliantly  dreiuted  odaliitk  fite|)R  into  the  liox  at  the  lefL  The  doois 
have  scarcely  closed  behind  her  when  they  open  again,  the  curtains  tly  up, 
and  it  \»  st'eii  (hnt  the  woman  Ims  diaippeared,  and  in  lier  place  stands  a  wliitc- 
bearded  ealiph.  while  she  apjicarB  at  the  rear  door  of  tlie  pftrqwette  smiling 
iK'hind  her  veil.  She  pftsses  down  through  the  audienoe  to  the  etagn  agiun. 
In  the  meantime  Die  cali])li  Imi;  left  the  «tagc. 

What  follows  is  even  more  surprising.  The  curt^uns  of  both  cages 
pu11c«l  down,  (he  cnliph  gnos  into  the  cage  at  the  left  and  tho  ndalisk  into  that 
At  the  right.  The  cage  ciintaining  the  odalisk  is  rajftwi  on  a  hoisting  ro|>e  ea 
that  it  liangt)  in  midair  with  the  doors  open.  The  doors  ar*  closed,  a  shot  ia 
firi-dl:  at  the  aaine  instant  the  do<trB  of  both  i-ages  spring  ojK'n  and  the  curtains 
are  rai«?d:  the  ndnlisk  has  di.sap]»cared  from  the  cage,  which  stands  again  on  the 
floor  of  the  stage,  but.  at  the  fiame  instant,  flhe  steps,  as  smiling  as  ever,  froi 
the  cage  at  the  left,  from  which  the  caliph  has  vanished    The  two  cages  BUn< 
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"THK   APPEARIKO    LADY." 


?n  and  the  audience  can  sec  right  through  them.     The  curtain  falls  and  the 

?cat»re  rub  their  eyes  in  liewiWunuent. 

The  pulling  down  of  the  curtaiiw  serves  to  conceal  the  entrance  of  the 

Uph  in  the  bo.t.     When  the  odali^k.  is  to  vanwli  and  the  ciiliph  to  iippctir  he 

tips  in  from  the  hoard  on  the  oulmde,  while  the  odulisk  tuki<H  lier  j>]aui>  on  Uie 

ird  behind  the  s<Teen.  The  odalisk  who  appears  at  the  door  of  the  audito- 
riuui  and  wnlkn  down  through  the  audience  U  an  esnci  dou)>le  of  th*.-  reid 
bdali^k  who  is  i^tauding  invisible  behind  the  tierei'n  on  the  board  of  the  cage 
Bt  the  left.  Owing  to  the  peculiar  costume  of  the  cnlulisk  this  disguise  is 
rendoreil  very  easy.  While  the  real  wlfltisk  h  standing  behind  the  scrt*en  on 
the  board  of  the  cage  at  the  left,  the  caHpli  installs  himself  in  the  cage.  The 
false  odalisk  is  then  raised  in  the  iiir  in  the  second  c-age,  through  which  the 
audience  has  been  able  to  nee  u])  to  this  time.  A  shot  is  now  fired  tind  jui^t 
at  that  time  the  odalisk  more*  very  quickly  on  a  board  behind  the  screen  and 
the  cage  is  let  down  and  stands  firmly  on  the  Hoor.  at  the  same  moment  the 
odalisk  in  the  other  cage  changing  places  with  the  caliph.  The  swinging  eago 
appears  to  l»e  empty  and  apparently  the  odalisk  has  passed  llirough  the  air  to 
the  other  cage.  The  huccciw  of  the  trick  dejiends  U|K)n  making  the  speelalors 
believe  that  everything  is  done  in  cages  througli  wliicli  they  can  see. 

W     Of  the  many  new  illueiona  recently  presented  in  Knrope.  an  ingenious  one 
TB  that  of  the  appearing  lady,  the  invention  of  tliat  clever  ilungarian  magician 
Buatier  de  Kolta. 
k     On  the  stage  \&  svi'n  a. 
Ttlain  round  top  four-leg 
table,  which  the  magician 
has  been  asing  as  n  rest- 
ing place  for  part,  of  the 
apparatus    used    in    his 
magic     performance. 
Kventually.     the     p  c  r  - 
furnier  removes  all  arti- 
Ipiles  from  the  table  and 
Tovera  it  with  a  cloth  that 
docs  not  reach  the  floor. 

)ur  first  engraving  rep- 

escnta  the  table  in  thia 

)ndition.    Oncomiuaud. 
cloth  gradually  rises 
im  the  center  of  (be  table  as  though  something  were  pushing  it  up.     In  a 

6w  momenta  it  becomw  very  evident  that  some  one,  or  something,  is  on  iho 


i. 


Ti 


^ 
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teble  covered  l»y  the  cloth.    The  mapcifln  now  renioYt'S  tlio  cloth  and  a  ladj 
is  se«n  t>tiLudiiig  on  llic  tnble,  iis  ^iiown  in  our  hccuim!  illustration. 

The  secret  of  tkis,  as  in  all  f^ood  illiifiioiiR,  ie  very  simple,  afi  the  third  itltL<- 
Iration  will  show.  In  tho  sta^f-  there  is  a  trap  door,  over  which  is  placed  a 
fancy  nip  that  has  a  pict-e  rcinnvcd  from  it  cxa<;tly  the  Kune  siz^?  as  the  traji. 
to  which  the  piece  is  fastened.     When  the  trap  U  closed  the  ruy  ap|>eara  to  bo 


r< 


m 


tMK  AITIUKIMO    LAttr. 


an  ordinary  one.  The  table  is  placerl  diir-ctly  over  the  trap,  llclow  the  stage' 
is  a  box,  open  at  the  top,  with  cloth  i*idos  ami  wood  bottom.  To  this  box  are 
attaclied  four  rer)'  fine  wires,  thai  lead  up  through  the  stage  by  nieana  of  sniaU 
holes  wliere  the  trap  and  floor  join,  over  siimll  pulU-ys  in  thi-  frame  of  the 
table  and  down  through  the  table  legs,  which  are  hollow,  through  the  stage 
to  a  windless.  In  the  table  top  is  a  trap  that  divides  in  the  center  and  opens 
outward.     The  top  of  the  lablc  is  inlaid  in  such  a  manner  as  to  conceal  tl 
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edges  of  the  trap.  The  lady  takes  her  place  in  the  box  in  a  kneeling  position, 
the  assistant  stands  at  the  windlass,  and  all  is  read;.  Fig.  1  of  our  third 
engraving  shows  the  arrangement  beneath  the  stage,  and  Fig.  3  the  under 
side  of  the  table  top. 

The  magician  takes  a  large  table  cover,  and,  standing  at  the  rear  of  table, 
jjroceeds  to  cover  it  by  throwing  cloth  over  table,  so  that  it  reaches  the  floor 
in  front  of  the  table,  then  slowly  draws  it  up  over  the  table  top.  The  moment 
that  the  cloth  touches  the  floor  in  front  of  the  table,  the  trap  is  opened  and  the 


^^K^^. 
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box  containing  the  lady  is  drawn  up  under  the  table  by  means  of  the  windlass, 
and  the  trap  closed.  This  is  done  very  quickly,  during  tlic  moment's  time  in 
which  the  magician  is  straightening  out  the  cloth  to  draw  it  back  over  the 
table.  All  that  now  remains  to  be  done  is  for  the  lady  to  n]>cn  the  trap  in 
table  and  slowly  take  her  place  on  top  of  the  table,  and  close  the  trap. 

The  top  and  bottom  of  the  box  by  means  of  which  fho  lady  is  placed  under 
the  table  are  connected  by  means  of  three  strong  elastic  cords  placed  inside  of 
the  cloth  covering.  These  elastics  are  for  the  purpose  of  keeping  the  bottom 
and  top  frame  of  box  together,  except  when  distended  by  the  weight  of  the 
lady.  Thanks  to  this  arrangement  of  the  box,  it  folds  up  as  the  lady  leaves  it 
for  her  poaition  on  the  table  top,  and  is  concealed  inside  of  the  frame  of  table 
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nrur  tior  wt.'ifflil  id  rf^tiiuvfd  fmiii  it.  A  somewhat  HiiuUar  trick  itt  called  '*  Tbe 
iJiMuppt'uring  Lad;."  In  tliiii  illiuioo  the  pr(xx.-fie  is  worked  in  the  rev<;n« 
order. 

"THK    niSAPPKAmNfl    LADY." 

Thp  accomjinnyinK  fiKitrfs  illiit?lrale  a  Irick  in  which  the  prestidipitaltrur. 
afU^r  plavinij  u  chnir  iiimii  uti  u{n;ii  newspuper  and  et'uting  a  lady  tbcrcon,  cuvi^n 
hor  cJoBt'ly  with  a  itilk  vi'il,  atiil  after  the  words  '*  one,  two,  three/'  lift*  the  vw! 
and  flhowe  that  the  lady  hiu  dit<a|>|>cjired. 

'Y\\v  iiewBpiijitr  ii«  prijvided  wJlU  a  trap,  which  ig  concealed  hy  tlie  printed 
Hianieteni  (Kl^.  1).  This  trap  Ix  of  the  same  size  m  the  one  that  imii-t  eiirt 
In  Ui<]  flocir  U]>o»  which  one  ujHTatcu.     As  for  the  tOiair,  thai  is  generally  nn 


■ 
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old  iffatr,  without  any  rrow  rod  in  front  (Fig.  2).  It  is  provided  with  a 
movable  neat  that  lowern  in  onler  to  allow  the  lady  1o  |«a«a  lK.'twwn  the  two 
front  lejtK.  Jt  i*  j>n>vidrtl.  tM-«ide»t,  with  a  fnime  of  wire  which  is  indsible 
on  flWHiunt  (if  the  feeble  diainoter  of  the  latter,  and  which,  attached  to  Uii- 
Wek.  i«  ttimofi  tiiickwHrd  on  the  side  opitwite  the  s[}ectAtor.  As  soon  aa  thr 
lady  who  \»  to  Ik>  made  to  diMpftear  is  moated  (Fig.  '■\),  she  raiiivt)  the  framp  to 
tilt  Hitd  t^iver  her  lu^d  and  AhoiitderK  Tliiti  operation  ik  hidden  by  the  reil 
thai  the  pnstidijrilalctir  ^ipn^ads  nut  at  thi?  moment  in  front  of  the  Uuly. 

At  thiti  in»itnnt  the  operator  acttiales  a  iipring.  which  opens  the  trap  in  (he 
Aoor.  The  Indy  pattsivH  iM-lwcen  the  lejrs  of  the  chair  (Fig.  4),  and  then  through 
the  two  \ny»,  the  one  in  the  paper  and  the  one  in  the  floor.  .\s  soon  as  she 
rr«rhe«  the  tlo«>r  beneath  the  Ftage  »he  eloeefl  the  trap  in  the  ncvfpsper  with 
^tf*^nl  jiaiKT.  aiHl  »htits  the  one  in  the  floor,  and  it  might  lie  thought  that 
site  was  «till  ou  tlic  atogv.  although  she  has  disappeared.     In  fact,  (be  veil,  on 
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account  of  the  wire  frame,  swms  always  to  outline  the  contours  of  tlie  Tanisbed 
pubjett. 

Aiu-r  the  operator  has  eaid  "  one,  two.  three,'"  lit-  Jifte  Uie  veil  an<I  cauaus 
the  wire  frame  to  fall  iKick. 

Sinie  this  trick  wiis  first  in(roJuc(Kl  it  has  heen  more  or  Iet«  pcrfcctt'il  or 
modifieil  in  itw  form,  hut  the  iintfiling  dr-M-rifitimi  ptnti^i  tint  riiethiMls  geniTally 
t'lniiloyeil  in  p<>rfonninjt  the  trick,    in  some  cases  if  tho  uewpjmpcr  is  carefully 
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piamined,  it  will  be  found  to  he  made  of  India  nihber  and  to  contain  a  large 
rent  at  nbont  tliv  (vntcr.  In  the  next  chapter  will  he  degcrihed  an  interesting 
illusion  called  "  She,"  in  which  the  lady  rlisajipfwrs  vhWv  iM-inff  supposed  to  be 
cremated.  This  iiigeniotis  trick  dcpendi*  fur  a  ]H>rlioii  yf  the  effect  upon 
mirrore.  mi  it  is  placed  u'ith  the  other  itluslone  requiring  the  aid  of  mirrorg. 
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"THE    MYSTERIOUS    TRUNK." 

A  trick  known  liy  the  mime  of  the  Indian  Trunk,  the  Myeterions  Trunk, 
till'  I'tu-kcrV  Surprise,  cte.,  formerly  had  mucli  success  in  theaters  of  presti- 
(Ii|,'itiition.  This  triik,  whicli  may  he  presented  in  several  ways,  is  executed  by 
(litTiTciit  incantt,  one  of  wliii-li  wo  sliall  doscrihe. 

The  following  iw  in  what  tliL-  exi)mment  consists:  The  prestidigitateur  has 
a  trunk  lirouj;lit  to  liini,  wliich  lie  allows  the  siMictators  to  examine.  When 
every  one  is  certain  that  it  cdntains  no  mechanism,  a  jxjrson  comes  upon  the 
Hlajn'  and  enters  the  trunk.  It  is  found  that  he  fills  it  entirely,  and  the  cover 
is  shut  down.     \  spectator  locks  tlie  trunk  and  guards  the  padlock. 

The  trunk  is  afterward  W()und  in  all  directions  with  rope,  the  intersections 
of  (he  latter  an-  sealed,  and  the  whole  is  Introduced  into  a  bag  provided  with 
U'slher  stniiis.  and  which  nuiy  in  its  turn  he  sealed  at  each  of  its  buckles. 
When  the  o|H'nitioii  is  linished,  the  s()octators  who  have  aided  in  the  packing 
n'nuun  on  tlio  spot  to  see  ttiiit  noiliiiifj  makes  its  exit  from  the  trunk,  which  has 
UtMi  placed  upon  two  wooden  horse.-;.  Tlie  prestidigitateur  then  fires  a  pistol 
over  the  trunk,  whicli,  when  divested  of  its  covering,  roiies,  and  unbroken  seals, 
is  fouiul  to  !»•  entirely  cuipty. 

The  wlmlc  creilit  of  the  trick  is  due  to  the  cabinet  maker  who  constructed 
the  trunk.  Tlu'  lati^-r,  in  the  lirst  place,  is  exactly  like  an  ordinary  trunk, 
and  the  closest  examination  n'voals  notliinji  out  of  the  way  about  it.  Yet  one 
of  the  ends,  instead  of  liciiii:  nailed,  is  secureil  bv  a  pivot  to  the  two  long 
sides,  so  that  it  can  swiiijr.  The  swinging  motion  is  arrested  by  a  spring  plate 
Indt.  When  the  ihtsoii  in  the  interior  presses  ujion  a  jw>int  corresponding  to 
this  UOt.  the  pi\ot  turns  frx-^'ly  and  the  end  of  the  trunk  swings. 

The  following  is  the  way  that  the  o|tenuion  is  jierfomied  in  order  that  the 
si*ei-tators  may  not  iH-rceive  the  o|H'ning  of  the  trunk.  The  operator's  assist- 
ai)t  takes  his  i>laiv  in  the  trunk,  which  is  close<l  and  locked  and  the  padlock 
s^-ale*!.  Some  obliging  sjHvtators  then  aid  in  tying  the  trunk,  around  which 
the  r*»tv  is  {^sstnl  twice  length\vis<\  Ivginning  at  the  side  opposite  the  Opening 
(tart.  The  n'tv  is  then  pjis-itnl  over  this  jnirt  and  runs  in  the  axis  of  the  pivols. 
Then  the  trunk.  t'-T  the  convenieiKv  .if  tving.  is  tilted  upon  the  end  where 
the  rv»iv  (viss.L's,  It  i.;  iheu  that  the  assistant  invb^M  in  the  interior  presses 
the  W\l.  The  cri-i  ef  the  truvk  then  has  a  tendency  to  open,  and  SB  the 
or^-stidigitateur  liss  taken  cart'  t.>  iH:  the  trunk  at  a  carvfully  marked  point  of 
the  stage  tU'-T.  :!'.e  t:;ovaMe  c:;ii  i;:tvts  in  the  latter  with  an  exactly  similar 
trap  that  otvr.s  ar  \:w  ■^w.w  I'w.w.  avA  ::  =^  thpiujrh  these  two  traps  that  the 
tavisi!>U'  vani'shitii:  takes  place.  A^  ^v>f.  as  the  ast:i5tant  has  passed  through 
the  trap,  he  pushes  up  the  !a::er.  .-i.?  c.^r-tMuentIy  the  movable  end  of  the 
trunk,  which  c!"se#  iif-T  :r>  sprr-;;  :!j:e  Ki't. 

Th*r  lime  that  It  takes  the  n-aii  t'.*  pas*  thnm^h  the  trap  is  inagnificant. 
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mul  M  Inlo  ilu'  rojH's  nro  licing  cro!N<;ed  Iho  oiK-ration  might  be  performed  several 
imu's.  Aftenviml.  tluTo  is  uothinf;  to  Vx'  done  but  to  proceed  with  the  experi- 
uuMit  tis  wi'  biivo  sjiiii.  I'liri*  Ikmii^  taki'ii.  however,  not  to  abuse  the  complaisance 
of  \W  spi\'i;iu>rs.  inul  imi  lo  nllow  thi'iii  to  try  tlie  weight  of  the  trunk. 

WluMi  \\w  ^:^ni^IuH^  {n'l^on  (K'stontls  iH-neaih  the  stage,  he  is  supported  by 
siMiio  other  iutli\iduiil  if  the  thonier  is  not  well  apjK>intetl.  and  by  a  trap  with  a 
*ounteri*«Mso  if  the  i.instriutioii  of  the  stage  admits  of  it.  This  trap  i>eruiit* 
of  (•\;»*>liti»j:  ihini:>  in  wrtiiin  ui?t's  .>f  the  rt-apiK-a ranee  of  the  confederate, 
bu!  '.s  usi'loss  in  [!u>  ;inni>:i  dosiTiiK-il  aUive, 

Sui.h  is  oin'  ^'i  ti'.o  ;irt:::n-  rr.'.;'!M_\vd.  Whatever  l>e  the  process,  the 
:»r\'s.'v.:;»!;oii  of  ::  ■.>  ofTfTi  ^-.>p'.I»!i^il:.■•l  ''V  ia',::=:n^:  tin.-  p*^r«"'n  who  ha:*  vanished 
•.o  rviU'ivjir  •:'.  ;i  -Avv^i  :r;:':k  ::::n  ':;:■-  ;  tvv;.  ::-';_v  i-T-i-n  a.-^t-nained  to  be  empty 
sro.  '.'::a:  V.iis  :y\!-.  -Lf.^i:  ;i".':  t:;vi'...!-.-.i  ■.::■.  |-,-r  :h-  vvvs  ■■■'  :ht.-  spectators.  It 
«-."  'v  e;i<-">  v;".''"\Va :>■.'•■  :':,;•.:  :;■.-.■  ■■•-:t^:1  -:.  :>.r»r  :5  rtrVL-r?*r*l.  and  that  the 
.■•:rtt\i(r;i:('  \vi.-:''.  :' i  -::■_■.  ;:^':i:>  :'..:■  :■•:■  ■  v:  :;."i::^:;':  !■:■  ^-:  lifte*l  into  the 
v:>r,T  ■■■:  :'  .   i--^    -  \  :::•  V.    >!    -   :  .  ■■..-'-■  ■  :A  '.<  ■•■•^i.'.-i  v-utwapllv  fiv  the 


v  \,> 


■  :-i.  T--:  :;..ir:ai:Mni*-nt  i~  the 
!.  ::.-  :r_"  :'  '[,■.-  :r';:ik.  w.'iich 
:';■  :.  :.>  -. ;-.  S  u^--u-  t-  !^ 


•\        '.  \ 


-     :■  !_■--  I    r--.     *^Ti^yz-Z 


»  ■  -.^  ■ 


-!»-'. rir-'C?    '*r^.''  —•: 


•       ;      .   *       ';■"■» 


47 


* 


ible  to  i»orform  it  hiiofieli.     The  basket  nsed  by  the  Indian  pivstidigitnteiirB 
tie  represented  herewith. 

Fig.  1  ebuws  the  iMsket  open  ready  to  receive  the  child.     For  tliu  sake 
\o{  the  explanation  we  have  cut  away  one  end.     This  hasltct  is  provided  with  a 
double  movable  bottom, 
A  C  It,  the  center  of  mo- 
tion of  which  is  at  C.    In 
onler    to    make    the    cliild 
F     di^jijiear,  the  cover  being 
■  cloecd,  the  top  of  the  bas- 
ket  ifi   lowered  by   tuniing 
it    toward    Ihe    8i>ectfltortf 
(Fig.  2).    But  the  bottom. 

tIJ,  and  the  part  A,  that  d. - 
jtends  uix)U  it,  do  not  tiik.- 

{■art  in  this  motion.    The 

weight  lit  the  child  lying' 

upon  the  liottom  (orccii  the 

latter  to  remain  in  place,. 

and   by  this  fact  the   part 

A  i '  shuts  off  the  bottom  of 
ft  the  Itasket  (Fig.  S). 
^L^   In   order    to   turn    the 
^Raeket     over,     the     I  ndiun 
B  fatitvue    it    with    atrip*    of 

leather,    and,    to    facilitate 

tlii«    upenitioiij    placeft    Win 

knee  on  it.     The  child  ean 

thi*n  easily  hide  himself  under  Un-  mlH-  worn  by  the  nia^iioian.     lii'plai  in^'  tl 

l>asket  in  itsilrsl  [wsition.lhc  Indian  iiKk-rtu  hi*  iswnrd  and  utitks  the  Wade  into 
la  small  gpungc  Kxed  within  and  tmturated  with  a  red  hi|uid.     While  tliu  atten- 
tion of  the  ppectatnrfl  is  alwiorlK-d  by  this  exciting  nperalinn,  tlif  little  Tiidian 

esni|fea  from  beneath  the  rolw:,  and  runs  a  phort  distance  from  the  ^i^eUtori* 

without  being  eccn.     Houdin  soys  tliat  when  this  trick  is  well  pcrforrat'd,  it  has 
|.  ft  startling  ofTccl.    In  all  tlie  preceding  tricks  tlie  niiigieian  has  made  way  hod- 

ily  with  aseietanttt.  we  now  c-ome  to  a  c&tm  uf  mutilation  in  which  t)ie  luckless 

clown  must  sulTer  decapitatiun. 


T 

I 
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The  |wor  cl«wn  wliu  siifTi-rn  t)u>  difiilli  [nMiaHy  twelve  linu-s  a  \r<H*k  usuallv 
Piit*re  tho  rirc-uR  ring,  or  appoars  nn  Iho  slflge,  as  tbt'  case  iimy  H**,  ami  after 
performing  certain  acrohatic  feats,  commita  some  crime  against  his  fellnva; 
for  which  he  is  conth-iunoH  to  clio.  He  is  placed  upon  (he  Mock;  hie  head  is 
covered  with  a  clolh.  Hflrleqiiiu  apprriaehes  as  execiilioiier,  and  begins  (o  cut 
with  a  huge  knife  acroes  the  Tictim's  neck.  In  a  nmment  all  is  over,  the  dolli 
19  i-euiovetl,  and  JlurU'<j\iin  lifts  in  the  air  thfi  gevered  head.  Peh"fflit(»d  with 
hiK  t  ropli}',  lie  carries  it  uboiit  under  his  arm,  places  it  in  a  charger  in  the  center 
of  the  ring,  and  (tnally  takes  it  back  to  the  block  wrapped  up  in  the  cloth,  and 
places  it  by  the  side  of  the  headless  trunk.     Uo  removes  tbe  cloth,  and 


riiu  triL'k  1^  0  pHtil  Mtu>.  and  tukcs  villi  tliu  uutlicnuc. 
lum>  i^  fX|>laini>ii  in  the  second  cat. 

A«  soon  as  the  clomi  lies  on  the  box  iiud  his  head  lias  \tem\  covured  with  the 

tloth,  lu-  jm>w*8  his  hend  (hniugh  an  invisiljlf  opening  in  tlio  ti>p  of  thfi  Imx. 

tn  af^Ulant  inside  of  tlin  tni)c  pnsswi  up  the  diimmy  h«»d.  whiirh  is  an  e.Tact 

lie  of  the  clown's  hcAd  and  fac<>.    This  i»  seixcd  by  liiLrk*<iuin,  who 

'makes  such  sport  n(  it  as  he  boos  fit.     When  ho  plati.*  it  by  the  nido  of  ilie 

trunk;  in  ir«li<T  he  pnwvs  it  Ihmugh  nn  opening  in  tho  (op  of  thu  box  to  the 

it  within,  who  subetitufoR  his  own  head  (which  is  painted  t(i  match  the 

two)  in  phice  of  it.    The  other  etepa  in  the  performance  readily  follow. 


i 
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The  clotli  wliich  the  ]iarlequin  always  carries  conceals  all  the  sleight  of  hand, 
and  the  whole  j)erformance  is  a  series  of  surprises. 

Ancilher  iierforniance  of  a  somewhat  similar  character  was  recently  per- 
foniK'd  at  a  theater  in  New  York,  in  which  a  clown  throws  himself  on  a  sofa 
and  is  cut  in  two  hy  a  harlequin.  One  part  of  the  sofa  with  the  body  remains 
in  one  jiiirt  of  the  statro  while  the  otlier  part  with  the  legs  and  feet  (which  are 
all  the  time  vigorously  kicking)  disappear  through  a  wing  at  the  other  end  of 
the  stage.  The  action  is  very  sudden  and  the  effect  startling.  Of  course,  in 
this  case  there  are  two  men  similarly  dressed.  The  head  and  body  of  one  of 
thcni  a]ii)oars  at  the  head  of  the  sofa,  while  tlie  body  of  the  second  clown  is 
concealed  in  tlie  box  under  the  scat  at  the  otlier  end  of  the  sofa,  the  feet  and 
legs  alone  Ixjing  exposed. 

SPlinTaALISTlt.:    TIES. 

The  following  article  is  not  written  M-ith  the  intention  or  desirp  to  antago- 
nize jiiiy  believer  in  Siiiiitiialisiu,  but  merely  to  explain  how  anti-spiritualists. 
as  well  as  si'venil  jtrofessioiial  "  mediums,"  secured  tlieir  release  after  being 
fastened  in  tlieir  caltiiiet.  During  the  years  the  writer  (Mr.  Caulk)  has  been 
bcfort'  the  juiMic  as  n  magician  and  cabinet  performer,  he  has  met  a  number 
of  caliiuel  lest  "  mediums,"  and  can  safely  say  that  all  of  these  people  who  have 
ci>nH'  under  his  oliservatioii  have  been  imposters.  This  may  be  due,  however, 
to  the  l)ad  forhmc  t>f  the  writer. 

The  writer  hns  lieen  lied  with  roiies,  fastened  with  liandcuffs,  brass  collars, 
and  ehains.  many  times  in  many  ditterent  cities,  and  by  people  who  were  just 
as  alert  as  any  investigator  of  s])iritualistie  phenomena,  yet,  unlike  many 
■'  mediums  "  he  has  met  with,  was  never  exi)osed. 

The  methods  used  arc  many,  some  simple,  others  complicated,  but  all 
mystifying.  Tc  the  average  auditor  the  most  wonderful  point  is,  how  does 
the  perfiinner  lelease  himself  after  being  so  securely  bound?  For  the  benefit 
of  tiu'  curious  ihe  wiiter  will  explain  a  few  of  the  methods  by  which  he  has 
seeuri'il  liis  ivlease  after  being  fastened  by  a  committee  from  the  audience. 
All  anti-spiritualists,  as  well  as  sevend  ''mediums"  personally  known  to  the 
writei-.  make  use  of  these  same  methods  of  release,  or  others  founded  on  the 
same  prinfi|ile. 

.\niong  the  many  successful  rope  tests,  the  following  is  about  the  best.  A 
piece  of  soft  cotton  ro]>e  about  six  feet  long,  and  of  the  size  known  as  sash  cord. 
is  securely  tii'tl  around  ibe  performer's  left  wrist.  diWding  the  rope  so  that 
the  ends  will  be  of  an  equal  length.  When  the  committee  is  satisfied  that  they 
have  made  the  knots  secure,  the  jierformer  jilaces  bis  hands  Itehind  him,  with 
the  right  wrist  resting  over  the  knots  on  the  left  wrist,  and  the  eiida  of  the 
rope  are  secuivly  tied  together,  bringing  the  knots  down  tight  on  the  right 
wrist.     Tliis  aiij>ears  fair  enough,  but  it  is  not  as  fair  as  it  appears,  because, 
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while  the  knots  are  secure  enough,  there  is  sufficient  slack  between  the  wrists 

to  enable  the  performer,  by  giving  his  right  wrist  a  half  turn,  to  withdraw  this 

hand  from  the  rope  encircling  it. 
The  reader  may  say, 

"  That  is  all  well  enough, 

but    how    and    by    what 

moans  docs  he  secure  this 

slack?" 

In  jilacing  his  liands 

behind  him  after  the  rope 

is'  tied    about    the    left 

wrist,  he   gives  the  rope  a 

twiet     and     knot     with 

over  the  other,  pressing 

tlie  twist    down    on    the 

knot  and   covering   the 

twist    and    knot    with 

the  right  wrist,  which  is 

then   tied.      When   ready   to   release    himself,  the   performer  gives  his  right 

hand  and  wrist  a  half  turn,  releasing  the  twist  lying  on  the  knot,  which  thus 

becomes  a  part  of  the  loop  tied  around  the  right  wrist,  and  enlarging  it 

sufficiently  to  enable  the  performer  to  pull  the  right  hand  free  from  the  rope, 

when  he  can  perform  any  trick  he  chooses  with  the  free  hand.     Our  first  and 

second  engravings  show 
the  formation  of  the 
twist,  thus  making  the 
above  explanation  clear. 
By  replacing  the  hand  in 
the  loop  and  giving  the 
hand  a  half  turn  the 
knots  can  be  shown  as 
secure  as  when  first  tied. 
The  "  Spiritualistic 
Post  Tost "  is  among  the 
latest  and  most  successful 
of  mechanical  fastenings. 
A  piece  of  wood  four 
inches  square  and  three 
feet  long  ia  given  to  the 
committee,  who  bore  a 
hole  through  it  near  one 

end,  and  then  pass  an  ordinary  rope  through  the  hole,  tying  a  knot  in  the  rope 

on  each  side  of  the  post,  pressing  the  knots  against  the  post  so  that  the  rope 
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in  the  rope^  one  on  each  sido  of  the  post,  and  the  unravellud  ends  of  ihc  rope 
are  bouod  around  his  niists  and  tied  securely,  and  alh  knots  are  sealed  with 
wax.     A  large  nail  is  driven  in  th»>  top  of  the  post,  to  which  are  fastened  cort^H 
that  arc  passed  out  through  the  cabinet  and  held  by  members  of  the  comtnittfiH 
in  order  that  they  may  know  if  the  performer  moves  the  post  in  any  manner 
during  the  performance  of  any  test,  such  as  the  riiif^ing  uf  belle,  etc.     Fig.  t 
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of  our  third  engmring  showft  the  porroriner  tied  to  the  j>o»l  and  the  comintttee 
holding  the  cords.  The  curtains  of  the  cabinet  are  elo««d  and  the  ugiial  inuni- 
fcstationg  take  plnce- 

Qc'fcirc  Ltio  {lerfornmnce  tt  hole  is  horcd  in  the  center  of  tbo  end  of  the 
stick  or  pogt,  in  which  is  placed  a  chisel-shaped  piece  of  steel  stiari>cned  at  the 
lower  end  and  bliinl  at  the  up|»er  end,  as  sliowii  in  Pig.  '.\  'J'lie  o|K!ain]^'  in  the 
end  of  tlie  post  is  now  carefully  cUwed  and  all  wigns  iif  such  uii  niHMiing  are 

ft  concealMl  hy  the  aid  of  ghie.  ftawdust,  and  a  littlo  dirt  nihlied  over  it. 

P         When  the  committee  are  inrited  to  bore  a  hole  in  the  poft,  Ihc  performer 
takes  Kiire  to  ttlnrt  the  bit.  in  unhT  that  there  will  lie  no  inittt^ke  about  getting 

kthe  ht>1n  directly  lieneatli  the  chisel  cdiicenli'd  in  the  \H>»t.     NN'bcii  the  rope  !» 
,     pafiBed  tlimugh  the  hole  and  knntto<l  it  iit  directly  under  the  itharp  <Klge  of  the 
chisel,  with  a  thin  layer  of  wood  between.     When  the  nail  is  driven  in  the 
top  of  the  post  it  strikfs  tlie  chisel,  fon'ing  it  Ihrongh  the  thin  phcll  of  wood 
above  the  rope  and  through  the  royie,  thus  releasing  the  perfonuer.  who  can 
withdraw  his  hands  from  the  po^l  and  do  any  trick  he  chooses,  ond  when 
finished,  by  merely  replacing  the  ends  of  the  rop*'  in  (lie  ludcs  fmm  wliieh  he 
reinnved  them,  and  holding  the  hnndB  light  against  the  poi^t,  can  allow  n  most 
ri^d  examination  of  the  e»*als  to  show  that  it  was  not  possibli^  for  him  to  have 
rt'leuse'l  his  hands,  and  ttic  persons  hold- 
ing  the  cords    thai  are   fastened    to   tbo 
[nail  testify  that  they  did   not  feel  any 
Inuvement  of  tlie  perf'irnier  or  the  jKist. 
The  ilaiuk-ufT  'iV-si  is  a  great  favorite 
tlie  "  nicdinnt."    Jn  Uiis  test  the  per- 
Pformer  uses  any  jwir  of  handcufT?  furnished 
[by  the  audience,  and  by  them  put  on  lain. 
'ct,  in  a  Very  few  moments  after  ho  takes 
[hi«  place  in  the  cabinet.  Ids  Limt  is  tlirown 
out.  but  on  exuinination  the  bandculfs  are 
[found  to  he  on  Ids  wrists  just  us  they  were 
placed   by  the  audience.     As  a  final  tc^t. 
the  [Hirfonuer  coutus  out   of  (he   cabinel 
hulding  the  bandcuira  in  his  hand,  removed 
from  the  wrist  but  lockinl. 

nie  oxplanulion  of  tins  trick  is  very 
simple,  but,  like  many  umplc  tricks,  very 
mysterious.  There  are  only  a  few  styles  of 
handeulTs  mnde  in  this  country,  and  all 
that  a  "medium**  has  to  dn  is  to  secure 
the  proper  key  for  each  style,  which  keys 

concealed  alwut  the  (K-rson,  and  by  the  aid  of  fingera  and  teeth  the  propei 
can  bo  fitted  to  the  handcuffs.     In  s<»me  tyjies  of  handculTs  it  is  im|>w<8ibh 
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to  got  the  fingors  to  the  key-hole.  If  such  a  pair  is  placed  on  the  performer  and 
ho  t'annot  use  his  teeth  to  hold  the  key,  he  slips  the  key  in  a  crack  in  the 
(.'liftir  or  ciibiuet,  wliich  crack  he  makes  sure  is  there  before  undertaking  the 
teut.  thus  holding  the  key  and  unlocking  the  handcuffs. 

As  the  space  allotted  for  this  article  is  limited,  the  writer  will  explain 
hut  one  other  piece  of  apparatus  used  to  secure  the  "  medium,"  which  is  known 
afi  the  Spirit  Collar. 

The  collar  is  made  of  brass,  and  fits  closely  about  the  performer's  neck. 
Thnnigh  the  oiK-nings  in  the  ends  of  the  collar  is  passed  a  chain,  after  the 
collar  is  on  the  ])erformer's  neck,  and  this  chain  is  passed  around  a  post, 
earriwl  Iwck  and  through  the  ])adlock  which  is  used  to  lock  the  collar.  By  this 
arrai)genu>nt  the  [Performer  is  fastened  securely  to  a  post,  at  least  it  appears  so 
to  the  audience.  This  collar  is  shown  in  our  fourth  engraving.  As  seen  by 
the  cut.  the  collar  is  decorated  with  a  numl»er  of  small  bolts,  which  impart  to 
it  an  additional  appoanince  of  strength. 

Those  Indts  are  all  false  with  one  exception.  This  genuine  bolt  can  be 
n'niovtHl  by  the  ]>orfornier  when  tlie  ciillar  is  on  his  neck,  thus  allowing  the 
itdlar  to  ivino  apart  at  the  hinge,  as  sbown  in  the  cut,  thus  releasing  the  per- 
formor.  allowing  him  full  liln^rty  to  perform  any  trick  he  wishes,  and  permit- 
ting hiui  to  again  appirently  fasten  himsi'lf  securely.  This  loose  bolt  fits  so 
s»H'urv'Iy  that  then'  is  no  danger  of  any  of  the  committee  removing  it  with  their 
fingers.     The  (H'rformer  uses  a  small  wrench  to  remove  the  bolt. 


CHAPTER  11. 

OPTICAL  TRICKS. 

The  prestidigitateur  has  always  been  indebted  more  or  less  to  the  use  of 
reflection  from  mirrors  and  plate  glass  as  an  important  adjunct  in  conjuring. 
Many  of  the  illusions  in  the  succeeding  pages  have  often  been  used  as  an  enter- 
tainment in  themselves  so  that  it  might  really  be  termed  ''  side  sliow  science." 
Without  doubt  the  most  famous  of  all  the  illusions  in  which  eftects  of  lighting 
are  used  is  '"  Pepper's  Ghost "  which  was  devised  by  that  eminent  exi>erimentnr 
on  physical  and  chemical  science,  John  Henry  Pepper,  There  are  a  number 
of  variations  of  the  Pepper  Ghost  of  which  the  "  Cabaret  du  Neani "'  is  an 
excellent  example. 

THE   "CABARET    BU    NEANT." 

The  name  "  Cabaret  du  Neant,"  or  "  Tavern  of  the  Dead  "  ("  non-exist- 
ing "'),  has  been  given  by  the  proprietors  to  a  recent  Parisian  sensation;  it  was 
also  exhibited  in  New  York.  The  interest  of  course  centers  in  the  ghost  illu- 
sion. 

The  spectators  on  entering  the  Cabaret  pass  through  a  long  liall  hung  with 
black  and  find  themselves  in  a  sjwctral  restaurant.  Along  the  walls  coffins  are 
place<l  for  tables,  and  on  the  end  of  each  coffin  is  a  burning  candle.  From 
the  center  of  the  ceiling  hangs  what  is  termed  "  Hobert  Maeaire's  chandelier." 
made  to  all  appearances  of  bones  and  skulls.  The  sjiectators  are  here  at  liberty 
to  seat  themselves  at  the  tables  and  are  ser^'ed  with  what  they  desire  by  a 
mournful  waiter  dressed  like  a  French  mourner  with  a  long  crape  streamer 
hanging  from  his  silk  hat.  Around  the  walls  of  the  room  are  placed  pictures 
to  which  the  spoctator'a  attention  is  called  by  the  lecturer.  Seen  by  the  light 
of  the  room  these  pictures  are  ordinary  scenes,  but  a  new  aspect  is  given  to  each 
when  lights  directly  behind  it  are  turned  on:  the  figures  in  it  appear  as  skele- 
tons, each  picture  being  in  fact  a  transparency  giving  a  different  effect  as  it  is 
lighted  from  the  rear  or  as  seen  simply  by  reflected  light.  The  second  chamlier 
is  now  entered;  it  is  hung  with  black  throughout.  On  the  walls  tears  arc 
painted,  and  in  close  juxtaposition  are  two  somewhat  incongruous  inscriptions, 
"  Beguiescat  in  pace,*'  and  "  No  smoking."    The  reason  for  the  latter  admoni- 
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tion,  vliich  16  also  given  by  the  Icctui^r,  id  (hat  for  (he  success  of  the  illiinoQ 
tn  abBolutelj  clear  Htmoephere  is  esacntiol.  At  the  end  of  Lhia  second  chamber, 
at  the  back  of  a  stage,  is  seen  a  coffin  standing  upright,  in  which  one  of  tbe 
audi^'nof  is  requeatfd  to  plaof  himself.  Enlering  llie  stage  by  the  side  door. 
he  is  conducted  hv  an  attendant  to  the  cotlin  and  plawd  in  it,  Btocka  of  wood 
are  placed  for  him  to  stand  on  in  quantity  Butticient  to  bring  hi&  head  to  th* 
right  hi'iglit  So  ihut  Ihr-  top  of  it  jiiei  prt*seH  againet  the  top  of  the  coffin,  aiji! 
the  attendant  with  gn-iit  cure  adjusts  his  height  uccordiug  t»>  Iht?  prcdclermined 
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poRiUon.  Two  rows  of  Argand  burners  illuminate  hia  fignrt>,  uhieli  is  then 
wrappe<l  in  a  white  !*hcct.  Now.  as  the  Bpectatore  watrh  hiiti.  he  gmdoally 
disiwlvt's  or  fadew  away  and  in  hiK  place  apiHsins  a  skeleton  in  the  cotGn. 
Again,  at  the  word  of  eomtnand  llii^  ttkeleton  in  it«  turn  slowly  disappears,  an<l 
the  (Irafied  figure  of  the  Bfieetator  appears  again.  The  ilhision  is  jwrfeet  to  the 
outer  audience;  the  one  in  the  colTm  sees  atisolntely  nothing  out  of  the  coui- 
mon.  His  interest,  if  he  knows  wliat  is  going  on,  is  centered  in  watcliing  the 
changing  exjin-ssion  of  (he  s|Hvlators,  being  increased  by  the  fact  tlint  at  their 
period  of  greatest  astonishment  he  is  absolutely  invisible,  although  directly 
before  them  and  seeing  them  more  plainly  than  ever.  After  the  restoration 
to  life  one  or  more  iniditors  an?  put  through  the  same  (wrformance,  so  that 
the  recent  nccnpani  of  the  coffin  can  see  what  ho  has  gone  through. 

The  tliird  chamber  id  now  entered,  somewhat  simikr  to  the  second,  but  oa 


its  stag«  is  a  iaMfi  and  seat,  all  the  walls  being  lined  with  black.    One  of  the 
auditors  is  inrited  to  seat  liini«elf  at  the  table  on  the  stage,    fie  does  it,  and, 
as  befiire,  sees  nothing. 
Wljilo  the  description  of 
Uie  lecturer  and  the  ap- 
pearance and  comments 
of  the  audience  tell  liini 
that  ftfum-thing  tctj  in- 
tenvting  if!  going  on,  the 
remarks    wiU     probably 
dinl'tiw  to  him  tlic  fiict 
thut  this  time  at  least  he 
is*    novtT    out    of    their 
»ight.      lie    leaves    the 
stage   and    his   place   ia 
token    by   another,   and 
then  he  uiiderfllaniht  the 
(lire  of  the  drama  in 
hich  ho   has  been   an 
icuuscious  participator, 
e  sees  the  other  spec- 
lor  seated  tilniiu  at  the 
ble.   Suddenly  a  Hpirit, 

rhaps  of  an  old  man,  appears  at  the  other  fiidc  of  the  tal>1e,  nhilo  n  bottle  and 
glib*  iirt-  .seen  ujwin  the  luhlc.      Whi-n  cxhnrlfd  to  help  himself  to  the  liquid, 
the  iR-Tformiiig  siwH-tatorV  Idle  gestnn-H  slmw  tfuit  he  certainly  does  not  see 
^^ihe  glasd,  Lltrough  vhich  W\a  hand  ]>flf»es  nnoli^tnioted.     Or  perhaps  it  is  a 
^Brnman  who  appears  and  makes  tlic  moid  alluring  gestures  toward  hini  who 
^HicTcr  sees  her.     Tliis  eouflndes  the  exhibition^  which  as  aceeftsory  haft  the 
^^trains  of  a  funeral  marcli,  the  ringing  of  deeji- sou n fling  bells  as  room  after 
rfH)m  K  enterwi,  ami  the  apjiearaut-e  of  a  brown-roiicil  monk  who  acts  as 
Charon  (o  intrwluce  the  spectator  !o  his  place  in  the  coBiii.     In  one  of  our 
illiislralioiis  we  show,  side  hy  side,  the  eolTin  with  il*;  living  occupant  drapwl 
in  a  Khect  and  in  the  other  the  tikeleton  wliidi  appean*  in  bis  pinec.     Two  other 
cuts  ehow  the  scenes  between  the  gj>ectatoT  at  the  table  and  the  specters,  illua- 
Irating  how  acti^-e  a  part  (he  specters  lake,  they  being  no  mere  painted  appear- 
ances, but  evidently  H^nng.  moving  things.     Our  largi^  illustration  shnws  pre- 
cisely how  it  is  done  and  so  clearly  that  an  explanation  is  hardly  needed.     The 
fli>c>r  of  the  stage  is  reprcAcnted.     To  the  left  are  seen  the  spectators  and  the 
jwrforroer  at  the  piano  discoursing  his  lugubrious  melodies.     To  the  right  is 
seen  Charon,  and  directly  in  front  of  him  the  cwflin  with  its  living  occupant. 
WTien  lighted  up  by  the  burners  shown  near  him.  the  other  burners  being 
turned  down,  the  coffin  with  its  oceuimnt  is  all  that  is  seen  by  the  spectator. 


TUE  8IIEETED  OUOST. 


Directly  in  front  of  the  coffin,  crossing  thL*  stago  obliquely,  is  a  large  sheet 
of  Uic  clearest  plalf  t^\af»,  which  yiTerp  iin  irii|»''>liiiii>iU  In  Ihe  vii'w  nf  tho  cnlfin 
with  iU  iifi'utwiil,  when  thi?  lattor  is  fully  ilhiiTiinated.  At  one  side  of  tin- 
fitagc,  in  Utc  liuck  of  the 
pictiin*.  is  A  paintinp  of 
a  Etkel(?ton  in  a  cutlin 
with  its  own  aet  of  Ar- 
gaud  burners.  It  is 
ticnieDed  fruiu  view. 
TiSTien  strongly  illumi- 
nated, and  when  Ihe 
lighia  of  the  rval  uollin 
axe  lurntfd  down,  the 
it{iectatnn  »o«  refletlwl 
fruiu  the  glaas  a  lirilliant 
inia^c  of  the  pictured 
cotfm  and  akvloton.  By 
turning  up  ono  sot  of 
burners  aa  the  otlicnt  aru 
turned  down  a  perfect 
dissolving  C'iTeet  is  ob- 
tained, sketetou  ruphic- 
ing  sptvtator  and  nai 
versn  at  the  will  of  the 
exhibitor. 

The  ituigic  lanteni  operatnr  fthvays  realizes  that  to  secure  a  good  ilissolvin^ 
etfect  jH.>rfect  n^gislration  is  e^entinl.  In  the  soL-urin^  uf  tluH  lies  the  M't-rcl 
of  the  coffin  exhibit  of  the  Cabaret  du  ymnt.  Ity  the  blrK'ki)  on  which  the 
occupant  of  the  colhn  stamls.  and  by  the  ndjiistnient  of  biit  heml  l>y  the  nt- 
tendant,  tlic  bead  ia  brtrugiit  inin  inTfect  n.'^i8trBltnn  with  thr  reflected  brad 
of  the  (skeleton.  The  wrapping  with  the  sheet,  presumably  the  enveloping  in 
n  9hr*tnd.  is  ilonc  with  a  purpow.  It  covers  tht^  l<ofIy  fn>ni  the  shoulders  down 
and  extendfl  to  the  very  boltnin  of  the  cofTin,  covering  the  hltHrks  «1«),  thus 
doing  away  with  all  defects  of  registration  which  would  be  incurred  in  the 
persons  of  speetator^  of  different  heighlfi.  In  other  words,  the  exlilbition  lll,« 
oot  everybody  with  a  Bkelelon  of  precisely  the  flame  height,  however  tall  or 
short  he  may  lie,  tlie  draping  of  Ihe  fiheot  and  accurate  position  of  the  head 
concealing  from  ihe  sp«T(ntorK  lliin  inaccuracy,  thf>  skull  occupying  precisely 
the  place  of  the  hood,  the  rest  taking  care  of  itself. 

Still  referring  to  the  large  cut,  it  will  Iw  seen  that  it  serves  to  explain  the 
exhibition  in  the  other  clininher.  Tiistend  (»f  the  cnfiin  there  is  Ihe  table  and 
chair,  and  in  place  of  the  pictured  skeleton  u  live  perfontier  is  placed.  In  this 
act  tiiera  is  no  dissolving  effect;  by  turning  up  the  lighta  at  the  side  of  the 
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stage  any  object  <1eatr«d  and  performers  diessed  aa  apiriU  are  made  to  appear 
upon  the  stage,  being  reflected  frum  the  glass  plate.  The  spectators  iiimu]- 
tancou^ly  sec  their  companion  Bitting  at  the  table  and  the  reflections  of  the 
ghosts  apprtrenlly  exi-cuting  their  niovt'iiioits  about  hiin. 

From  Die  seientinc  as  well  as  scenic  a«|M-ct,  tho  exhibition  \&  moat  interest- 
ing, and  to  one  who  knows  how  it  \i  pcrrorrocd,  the  interest  is  vastly  enhanced. 
To  properly  I'njoy  it,  the  stage  i>o«ilion  should  be  taken  during  one  or  both 
perfornittueee. 


THE   THUKI'MIEADKD    WOMAN. 


■a^T 


^; 


Tn  thin  illufiini!  Ilii>  HiMt-ljilora  an'  w-panilcd  fnmi  the  stage  by  a  lialustrai 
— behind  whicli  is  swn  tbo  curtain.  In  a  few  momenta  the  latter  ie  drawn 
back  and  tliere  is  distinctly  seen  a  woman's  body  the  lower  part  of  which  u 
hidden  by  a  Iwskel  of  flowers.  This  boily  Ims  (hreo  heads,  one  in  the  middle 
and  two  othere  grnfted  at  (he  bnse  nf  the  neck  nf  the  first.  The  heads  move 
their  eyes,  answer  quoitt.ion»  and  ftin}!,  and  finally  dilute  tlm  audience,  and  the 
curtains  are  drawn  together  and  the  performance  la  over.     As  in  many  tricks 

of  this  kind  the  showman 
Qsually  announces  that  for 
"  iulditionnl  udmission  tht' 
tt't  of  the  Ulnsion  will  be 
divulged.  The  visitor  then 
enters  tlie  fide  scene  and 
perff-ireR  that  on  the  little 
Rtape  whore  the  phenom- 
enal woman  just  appeared, 
noifiinx  is  visible  but  a 
large  plate  of  glaaa  slightly 
ineliofd  lowanlft  tho  audi- 
ence and  its  edges  hidden 
by  drajwry.  Behind  the 
mirror  there  is  a  recess 
who«e  sides  are  covered 
with  a  jet  black  fabric.  In 
front  of  the  mirror  on  the 
stage  fiita  the  basket  of 
flowers  from  which  ieaued 
the  womaifs  body.  On  un  indinetl  board  which  rests  against  the  screen  or 
Imlustrado  lie  thrpe  young  girls;  one  of  tliese.  the  middle  one.  is  clothed  in 
a  brilliant  costume  of  light-colored  silk,  and  it  is  she  who  in  the  exhibi- 
tion makes  trunk,  arms,  and  the  middle  head.    The  lower  part  of  her  body 
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rer«(1  om  vith  a  black  fabric  and  alie  is  supported  bj  a  cushion  which 
lits  the  two  other  ^rls  to  place  their  necks  closely  against  hnrs.  The 
lies  of  tbe»e  two  giris  ot  the  sides  arc  coiDpletely  covered  witli  fabric  of  a 
dead  black  color.  In  front  of  these  three  yonng  women  are  placed  powerful 
lights.     The  heads,  hair,  and  arms  of  the  "body"  arc  coverwl  with  powder 

■so  as  to  present  completely  white  surfacet<.  All  the  white  or  Hj^bt-colored 
surfaces  being  strongly  lighted  by  the  lamps  reflect  the  light;  the  image  is 
thus  made  upon  tlic  spectator. 


"AMPHTTltlTE." 

This  illusion,  which  is  prescntixl  nnder  the  name  of  "  Amphitrite,"  is  as 
rollnwB:  Wben  the  representation  is  ahont  to  begin,  the  curtain  of  a  small  stage 


AMI'niTMrTK. 


There  is  observed  a  circular  a]KrtQre,  cut  in  a  screen,  over  which  is 
slched  transparent  inui^liii. 

About  six  feet  iMilitml  the  latter  there  is  a.  scene  roprcscnling  the  sky  with 
clouds;  below,  in  the  foreground,  there  is  a  canvas  representing  the  sea. 
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"  Am|»hitrite,  come  forth  I "  exclaims  (ho  j>erst»n  in  charge  of  tlie  shuw. 
AU  at  out-cs  a  wouian  iu  tlic  cogtuuie  of  an  o|K.'ra  ajiupU  rises  from  tho  «ia 
wtUiout  anythitig  being  visible  to  Bupjwrt  her  in  ejiace,  in  which  she  lurm 
roiuiil  and  nMuid,  jrnicftfully  moving  her  legs  and  arms,  now  in  one  direction, 
and  tlien  in  another.  When  the  exhibition  is  at  an  en<l,  siic  slruiglitcns  out 
in  the  position  of  n  swimmer  about  to  make  a  dive,  and  plungea  tiehind  the 
curtain  n- presenting  the  ocH?an. 

The  illtiKiou  tliat  we  hare  just  descrihod  may  1ic  performed  na  follovs: 
Ainphilrile  ts  an  image — a  spc<!tcr  analogouit  to  those  of  Robin.  If  we  im- 
agine that  a  trans* 
jMircnl  glas^,  M  M.,  in 
our  diagram,  is  io- 
elincd  15°  with  re- 
Bpeet  to  the  stage,  a 
person  clad  in  light 
clulhiug,  lying  hori- 
zontally npou  a  block 
liaekgronnd  beneath 
Uie  stage,  and  well 
illuiniuiited,  wUI  ex- 
hibit an  nprrglit  im- 
ago Ijehind  the  glass. 
This  image  will 
appear  to  be  foruiud 
in  front  of  the  hack 
caiiviis,  T  T.  Konr, 
Amphilrito  is  lying  upon  a  talik\  P  P,  she  will  Iw  able  to  go  through  her 
'*evo1uIinn»  and  hend  hereelf  in  a  eirele;  and  if,  during  thi^  time,  the  table, 
movable  U])on  its  axis,  A^  is  revolved,  her  image  will  liirn  in  all  directions. 
Finally,  io  cause  ATn|thitrite  to  appear  or  disappear,  it  will  suffice  to  slide  the 
table  iiiH>n  miU.  thus  bringing  it  in  fnmt  of  or  beliind  the  glass.  Amphitrite 
should  he  plaoed  upon  an  jib.-Mjlutoly  blark  background.  Her  costume  should 
bo  of  a  light  color  with  melolUc  spangles,  and  she  should  be  ilhiininated  hy 
a  powerful  dcc-lric  light. 

Thi'  miifilin  n(n-hhiHl  in  front  of  the  screen  is  designed  to  arrest  anything 
that  jesters  might  throw  against  the  glass,  and  which,  sticking  thereto  might 
explain  a  part  of  the  mystery. 


UIAURAM   KXi-LAlMKO  THE  AUJ'UITIIITE   U.l.t:ylOX. 


In  i\m  illusion  which  wns  prest'iitttl  iit  tfi«  "  FolieH  Rorg^rus,'"  at  Paris,  the 
f-tagc  is  rutlicr  larger  than  in  most  of  the  talking  heads  un«l  other  nnalogous 
iriek^  At  a  ebort  dietaticu  from  thu  .sjit^ctaior  is  uli4H>rv(.>4l  a  woman  cut  ofT 
at  the  lliighM  and  resting  on  a  small  liwiugiug  hIicU.  'Vlw  libuwuiuu  uinvvtt  the 
chcif  laterally,  and  at  a  signal  (he  exhibilur  rcinuvcs  llu'  Hhrif,  and  llie  lialf- 
It'Hgth  iKtdy  appears  eusju'ndfil  in  tho  air.  The  ([lU'stion  which  every  visitor 
asks  b>,  where  is  the  re^t  of  the  body?  In  nmny  of  Die  tricks  of  talking  beiidH, 
isoliitcd  hustfi,  etc.,  the  illusion  is  obtained  by  the  aid  uf  mirrors,  hut  the  nivs- 
len'  of  Dr.  Lynn  is  obtaincil  in  a  niucli  Bimjilcr  iiumiirr.  All  jwiiilt^rH 
kn<iw  that  in  a  very  rtrongly  lighted  picluii:  the  Lriglil  c«dors  stand  out  at 
the  expanse  of  the  half-tones  and  dark  colon!,  jind  ihiA  ofTeet  itt  grt^ter  ai>  the 
light  becomes  brigliter.  It  is  upon  this  principle  t)iat  the  Dr.  Lynn  trick  is 
based.  The  lower  part  of  the  bust  seen  is  a  dummy  njmn  which  the  np[H;r  part 
of  thu  woman's  liody  lies,  the  remainder  of  her  bmly  Ixiing  exteuded  nearly 
horizontally  ujwn  a  board  which  is  callable  uf  en-inging  and  following  the 
motion  of  the  ahelf. 


All  this  portion  is 
hidden  by  opaque 
black  dra[K<ry  so  ar- 
ranged as  not  to  re- 
flect the  light  at  any 
]>oinl.  The  bust  and 
shelf  receive  a  very 
intense  light  ;  then 
imincdialely  behind 
there  ia  seen  intene* 
darkncM:,  fttntdng  an 
aljAoluti'ly  dark  back- 
ground. The  latter  is 
rendered  still  darker 
by  the  brilliant  cords 

uf  the  sJirlf,  a  metallic  chain  and  a  dagger  Kuapended  beueaili  it,  as  well  as  a 
white  Uaudkercbief  which  seeirie  to  have  been  droppd  upr>n  the  staj^t!  by 
accident.  At  IcoRt  six  powerful  gas  bornnrs  or  electric  light*  with  reflecturs 
are  turned  towards  the  s;iectators,  so  that  it  will  be  c^een  that  the  latter  are  in 
a  manner  dazzled  by  everything  that  strikes  the  eye  in  the  fi-.reground,  and  that 
beyond  Ibis  they  see  absolutely  nntliing  but  a  hlack  iMickgnmnd. 

Anolher  variation  of  the  illimion  uf  (he  "Decapitated  PnnccMt,"  which  will 
be  described  later  on,  ta  obtained  without  the  aid  of  mirrors.     A  yonng  girl 
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appears  before  the  uudicnce,  accompanied  by  an  execntioner  clad  in  red,  aad 
aimed  with  the  traditioual  axe  of  his  iJiofeaeiou,  The  curtain  theu  ilropK,  and 
rises  in  a  few  moments,  the  stage  being  somewhat  darkened.  Near  Die  eie- 
cutioner  can  be  perfectly  ditJtiuguished  the  girl's  head  lying  ou  u  round  \a\>V- 
at  the  back  of  the  stage.  The  bodj"  is  seen  lying  on  the  lied  a  few  foei  Im^i 
her  head  and  at  her  side  is  the  fatal  block  that  liad  sen'eil  for  cxfx-ution.  Tlii> 
trick  is  the  same  as  the  preceding  one;  it  requires,  howeTcr,  twa  persons  of  iJju 
same  size,  wearing  the  some  costume,  to  carry  out  the  iliusioa  successfulh. 
One  of  ihesc,  the  one  who  shows  herself  to  the  public,  makes  the  head,  hu 
body  being  hidden  behind  the  clolli  in  the  rear  of  ihe  stage,  which  is  in  dark- 
ness, as  has  just  been  explained.  The  other,  who  makes  the  boily,  has  her  h>ii'l 
bent  far  back  and  hidden  in  a  sort  of  boi,  a  false  cardboard  neck  cootributui;; 
to  iiieruaec  tlie  illusion. 


BLACK    AinV 


To  the  Yogi  and  Mnhatnms  cif  fnrlia,  tlu!  iiiiigiriiinK  and  iTlusinnifits  oil 
Europe  and  America  are  indebted  for  the  ideas  of  many  "f  thi?ir  host  trkksi 
and  illuitioiiK.  AVhtlc  the  published  reports  nf  many  of  the  alleged  marvelouij 
effects  pi-oduced  by  the  "  wonder  workers  "  of  India  must  be  toktui  wiUi  a  wrjl 
largi*  aniiiuiit  nf  hiilt,  yet  we  miukI  give  llicsi?  iH'«i]ile  due  credit  for  hcini^  tlwj 
originators  of  many  tricks  from  which  fho  modem  magician  has  taken  prin- 
ciples on  which  he  has  founded  and  created  several  of  the  grandest  and  io(Mi| 
BUccesttful  illusions  of  iiimlern  liuies. 

Take,  for  instance,  Ihe  illusion  known  Of.  "  lUack  v\rl,"  or  the  "  Midnight 
Mysteries  of  Ihe  Yogi,"  made  famous  in  this  country  by  those  roaatfr  mint 
of  magic,  llnrry  Kcllar  iitid  (be  late  Alexander  Uennaiin.     Tho  weird  tllu« 
Bion  is  fovinded  on  un  idea  advanced  by  the  ^'ogi  of  India. 

No  doubt  nearly  all  of  the  rc^aders  of  this  article  have  seen  "  Jllack  Art' 
presented  by  one  ^f  the  above  named  niiigitians,  yet  the  nunil>or  who  cnnlj 
advance  a  pliiusil)1i_-  c\|)liinHli4tii  of  liow  i(  was  done,  are  very  few,  because 
soon  as  one  think*  thaf  lie  has  discovered  the  secret,  ihe  performer  pioclac 
an  nffect  in  direct  variance  with  the  principle  on  which  the  illusion  ftppeai 
to  I>e  founded. 

lu  this  illusion  the  entire  stage  from  Ihe  first  groove  to  the  rear  is  huni 
with  black  velvet,  the  floor  covcrinl  witli  black  felt,  and  Ihe  lop  ia  coverc 
with  black  velvet,  thus  forming  a  large  room  lined  entirely  in  black.     Th( 
regular  footlights  are  turned  out,  and  a  special  set  are  u^ed,  that  consist 
a  row  of  open  gas  jets  plarcfl  on  n  line  with  the  Ijo.ves.  and  carried  up  the  ox 
aide  of  the  bliick  room,  as  shown  in  the  large  engraving. 

The  lights  throughout  the  entire  house  are  either  turned  very  low  or 
out,  with  the  exception  of  the  special  lighta  mentioned  above. 


MAOW:  HTAOn  SU.VHIO.SH  ANO  S4:JEyTIFJC  mVKHStOSli. 

The  L'liHuiii  riM-«,  ilipw'liming  Um  hhuV  rluuDber.  In  ■  momeDt  Ihe  magic 
•ppMn,  ilrt-oMxl  ill  A  wbiUi  liuit;  a  wsfc  of  hia  hud,  and  a  vhitc  vand  apj 
ft'iAtihg  In  Lho  sir,  wliich  tfao  migiciflii  Kcuru.  A  ware  of  the  wand,  and  % 
\n\>\k'.  n)f{M'iini  uu  the  riglil,  Uicn  a  second  table  appears  on  the  left  A  larpe 
tRM-  B]<|N'Hr«  nil  iiiit'  of  (hu  tallica^  and  a  second  tbw  appears  un  the  magiciau'^ 
iiaUlntlchM  ImuhI,  Both  of  \\%v.  va««  are  shown  ami  proTen  empty,  and  in 
ono  in  plac(>d  a  few  oruii>fo  N>edii,  and  the  wand  is  poMed  over  tlio  vaec,  whidi 
liulaiiMjr  hccomiw  flUud  with  urangvH.   The  onngis  aro  jHJured  into  the  second^ 
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then  n^lurnM  W  tht-  Hivt  vjisc,  whi'ii  thev  disappiiir  as  tpiitkly  and  as  mj 
ininl^v  M  Ihoy  ui'iitunil.  iind  llu>  \h»i-&  un.'  n^tiin  >howa  cntjitv^  and  again  placed 
onv  t>n  Mch  <if  the  tahlc(«.  A  btnrowt'd  watch  is  ]>lac«d  in  one  of  the  Taaee, 
fnun  uhti-h  it  disMpin'nrtt  and  \»  foniid  in  thp  vn^e  on  the  oUicr  table.  A  life- 
txt/i'  yki'toloii  htnr  ii|i|>i<ars  »nd  daniTS  nrviind  ll»e  stage,  becomes  dismembered. 
the  )ii>|i«nittHl  (wrtft  HiMitin);  about,  but  they  finally  rcAniculate  themseUee,  and 
the  jtkrlcttMi  ^'«ni:ih<^».  Xo\r  n  rnbhit  15  i^ccn  in  one  of  the  Taaee,  from  which 
it  i»  IftWn  by  tht*  itorfuruior,  and  in  his  hands:  tt  bccooei  two,  which  are 
liifvtsil  in  the  air  and  diftappMr. 

IIm  naiabcf  and  Etyle  of  tricks  piufomed  io  the  mjaierimic  Uadc  dumber 
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are  almost  unlimitctl,  bnt  on  explaimtion  of  the  ones  mentioned  above  will 
aoffice  to  show  how  "  Black  Art "  is  pwrfornied. 

While  the  stage  ia  draped  iu  black,  cvervthitig  that  apiwars  is  painted  white, 
knd  the  magician  is  dressed  in  white.  There  ie  »u  Uifsi^laul  on  the  stage  all 
thruugh  the  act.  but  a»  be  is  drcsseil  In  black,  with  gloves  on  his  hands  and  a 
h»Kid  over  bin  head,  made  i»f  blatic  velvet,  he  is  not  seen  by  the  spectators,  whose 
aight  is  somewhat  dazzled  by  the  open  gas  jeta.    The  tables  are  on  the  stage. 


TUtt  UD^AUTIt'llLATKll  KKKLRTOR. 


it  covered  with  irieces  of  black  velvet,  rendering  them  invisible.  The  second 
igravuig  sbnws  Im»w  lln-  Hssi:^t(int  removes  the  picw  of  velvet  and  causes  a 
ible  tn  apinuir  at  Ihr  niagictanV  coainiand. 

The  rasee  arc  also  fitting  on  the  stage,  but  covered  witb  pieces  of  black 
relvcL  By  picking  up  the  covcfmI  vases  the  assistant  can  cause  tbem  to 
»ppear,  by  removing  the  velvet,  one  nn  tlie  table  and  the  other  on  the  per- 
former's hand.  The  oranges  are  in  a  blatk  velvet  beg.  from  which  the  aesist- 
int  pours  tliem  into  tlip  vai>*\  To  cause  the  nrauges  to  vnnisb,  the  magician, 
Ijiniitcad  of  jiciuriug  theui  into  the  vase,  pours  (hem  into  the  open  mouth  of  a 
);e  biftck  bag  held  by  the  assietonl  ju»t  over  the  lower  vase.     The  trau!^pcu«i- 
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tion  of  tho  watch  from  one  vase  to  tlie  other  ie  juet  as  ewy.  The  aaBistut 
merely  reinovcB  it  from  the  vase  in  which  die  perfoniier  placwl  it,  and  placn 
it  in  the  second  vase.  The  mauipulalion  of  the  r«bl»it  is  fqiiulljj  ainiple.  The 
araietant  places  the  first  oue  in  the  vafie  bv  incaii^  uf  a  Ulack  hag  in  wliich  it 
Htte  concealed,  then  places  the  ttecond  one  in  the  pc-rfonner's  hands  frmn  a 
Becon<]  sinail  hap.  \n  vaiiisliint'  ihu  rahltit*  the  perfontier  merely  tosses  them 
lip  into  a  larj^e  opcn-inotitheii  LIuek  bag  held  by  the  ossislani. 

The  wltelelon  is  made  "f  papUi 
inachS,    painted  whitc^   and   fas- 
tened  on  a  thin   board   that   is 
.  Kntred  to  shape  and  covered  with 

^fl^B^^  ^^^         liliLf^k  velvi't.      <)ne  arm  am)  one 

^^^^P  I^^Bfl^^^^^^^  k'^r  are  jnint<H3  an  a^  to  be  readily 

^^^      ^^^V  removed    and    replaced    by    the 

^^^V^  assistant  when  he  is  operating  the 

^^^^^^  skeleton.     The  last  two  illustra- 

^^^^BHF  tione  fnlly  explain  the  method  of 

^^  ^^L  construct lou  and  manipulation  of 

^^  ^L  the  skeleton, 

^f  V  The  tables  are  made  either  of 

^  M  wood  or  papitrmac/ii  and  {Minted 

^  ^F  white.      The   vuge;-   are   made  of 

V  W  jtopier  machS,  ]iainl€d    white  on 

^L  ^L  the  outride  and  black  on  the  in- 

^r  ^^  Bide.     The  reason  the  inside  of 

the  va8c»  are  (tainted  black  is  to 

tfS^Kt'^^.      piev4>nl  the  hand  of  the  amistanl 

TiiK  joiNTKD  1-APKii  sKELimjN.  '"'"P  «**«  wf^en  1)6  plflccs  it  in 

the  vnsc. 
This  is  one  of  the  moat  expensive  of  stage  illueioni*.  costing  se^aral  hundred 
dollars  to  properly  stage  it  with  the  IkwI  <lrapery  and  aecessorlcs,  and  unlee? 
»uv\\  are  used  the  proper  Jllusoi-y  effed.  iK  lofit.     In  inagie  as  well  as  tn  otli-'r 
buBinces,  cheap  apparatus  is  dear  at  any  price. 


I 


he  most  common  of  all  of  the  illusions  which  depend  npon 
rmirrors  is  the  Talking  Head  upon  a  table.     The  illustration  is  nlmosl  self- 
explanatory.     The  a|ipanitns  consists  only  of  a  mirror  fixed  tu  the  side  \cgs  of 
the  table.     The  mirror  hides  the  body  of  the  girl,  who  is  on  her  knew  and 
l«f*flU'd  ou  a  sinaU  stool,  uimI  n-ltivl.-j  (lie  sirnw  whifh  (■•hits  the  floor  so  as  to 
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[make  it  appear  continuons  under  the  table;  likewise  U  reflects  the  front  leg  ol 
hbe  table  so  as  to  make  it  apjiear  at  an  equal  distaiiee  from  the  other  sidt;  and 
ihtis  jiroduce  the  iDii^inn  of  llie  fourth  leg.  It  who  R'flecls  the  end  of  the  n-d 
fabric  hanging  in  front  of  the  lahle  and  thus  makes  it  appear  td  han^^  down 
from  behind.  The  visitor  elaud^  only  a  few  inches  away  from  the  table  and 
head.  Sueh  proximity  of  fhe  x|Kfetalur  and  lu-tnr  would  si-om  (o  favnp  the 
.discovery  of  the  trick,  Iml  on  the  contrary  it  i^  indis|>o)iflali!e  to  it«  siieeew. 


kt  little  room  decorate?*!  with  flowere  and  lighrts  and  hung  with 
In  fnint  there  art'  two  niilingp  and  the  floor  is  covered  with  a 
L  In  the  center  is  aeen  a  small  tabic  on  whieli  rcets  a  kind  of  three- 
i  Btool  gupporting  a  coshion  and  the  half  body.  The  ladj  shows  she  has 
xl  by  moving  her  arms  and  head  and  speaking  and  singing.  The  visitor 
!e  the  four  lege  of  the  table  imd  C4in  perfectly  distinguish  the  space  under 
tool,  the  whole  scene  being  brilliantly  lighted,  contrary  to  the  usual 
m  in  any  each  illusions, 
ccret  of  the  illnaion  is  as 
vs: 

he  stixil  is  formeil  only 
hollowed  out  disk  whose 
irta  are  connected  by  two 
(FH  that  make  witli  each 
'  an  angle  of  forty-fire 
flB.  Those  mirrors  rest  on 
op  of  ihe  table  which  was 
Bted  in  regular  designs 
»fiaic  and  reflect  the  latter 
ch  a  way  that  they  seem 
ontiiitie  tm interruptedly 
P  the  stool.  The  Ubie 
ttta  an  analogous  arrange- 
,  its  side  legs  being  eon- 
d  with  the  middle  one  hy 
mirrors.  These  mirrors 
t  not  only  llic  designs  of  the  carpet  which  by  their  continuity  produce 
Insion  of  a  vaoancy,  but  also  two  tAlde  legs  located  on  each  side  t>ehind 
liling,  a.i  shown  in  our  small  engraving:  the  mirror  tn  the  left  transmits 
i  spectfttors  on  that  side  tlic  image  of  the  leg  placed  on  the  left  and  this 
t  socms  to  tliem  to  be  the  fourth  leg  of  the  table.  Tha  mirror  to  Ihr- 
plays  the  same  rdh  with  regard  to  the  spuclalore  on  that  side.  Thew 
idition  hide  the  loMer  part  of  the  girl's  budy. 


BXfMNATORY  OP-  TIIK   IIAI.F-WOMAN. 


well-known  illuftionifit,  and  eu(,'gestp<1  by  the  Cave  scene  in  11.  Kidcr  llnj^gard't 
polohralwl  novi-1  "  She." 

In  this  wH'in'  a  bi'autiful  young  lady  mounts  a  table  arranged  in  an  alcove 
formed  hy  a  folding  wn-eii.  AlwTe  tlie  victim  is  Buspondcd  a  cylindrical  cloth 
KiTcn.  The  wrcen  is  lnwpr<Mi  to  the  level  of  the  tabic,  completely  inclosing 
the  Bwhject.  Tlit;  table  a]»i<urently  has  four  leps.  and  four  candU'S  shown 
ImncHtb  it  indicate  that  the  sjHice  underneath  the  table  is  open  and  clear.  The 
cylindricBl  screen  i»  shown  to  be  entire,  with  oiw>nings  only  at  the  apper 
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And  lon-pr  fT\i\»,  and  no  oponings  arc  seen  in  the  folding  screen  which  partlj 
Burrounrlfi  the  toblc.  U)ion  the  firing  of  a  pistol  the  occupant  of  the  t«ble  ii 
igiiitcd,  and  eniolce  and  flame  bursting  from  tlic  screen  indicate  tliat  tJu> 
work  nf  doMruetioD  is  going  on  within.  When  the  fire  is  burned  out  the  screen 
\i  lifted,  and  nothing  remains  upon  the  tabic  but  a  few  smouldering  emlferx 
and  a  pUc  of  Itonea  surmoitnted.  by  a  skull.  Close  olwer\-ation  does  not  reveal 
any  wny  of  ctrcapi?  for  the  young  woman.  It  is.  however,  obrioxiB  that  the 
magician  cannot  alTonl  to  ssucrificu  such  a  subject  every  evening,  and  the  sjiec- 
tatnr?  arc  forced  to  conclude  that  the  whole  affair  is  a  very  clever  trick.  In 
fuel,  it  \»  simply  n  motlifiratioii  (if  llie  Iiolicodefl  lady  and  namcrous  other 
trii  ky  lawd  iiimii  fhf  usf  of  plane  uiirrurH.     The  table  liiLs  but  two  legs,  the 

other  two  which  appear  being  simplj 
n*ll»*tlone.  Tlic  central  alandanl  sup- 
|w>rts  but  two  cnndles,  Uie  othrr  two 
licing  reflections.  Underneath  Ibc  table, 
and  converjring  at  the  eentral  utiindnrd. 
are  arranged  two  plane  mirrors  at  an 
angle  of  90°  with  each  other  and  45^ 
with  the  side  panels  of  the  screen.  By 
means  of  this  arningement  ihc  side 
panels,  which  are  of  the  same  color  as  the 
c-eritral  or  back  jiaiiel.  are  reflected  in 
tJie  minor  and  appear  as  a  continuation 
of  Ibo  IiBck  ]ianel.  Tlie  triangular  Itox. 
of  which  the  mirrors  form  two  sidefl,  has 
a  top  composed  in  i>art  of  the  table  top 
and  ill  part  of  mirror  Bedions  for  reflect- 
ing the  Imek  panel,  or  wilh  a  covering 
of  the  same  color  a«  the  hack  panel. 

The  operation  of  the  apporatus  iit 
now  obvious.  When  the  victim  tR  in- 
closi'd  by  the  eylindrical  Rcreen,  she 
immediately  escapes  through  a  trap  door  in  the  table  top,  pla(>ett  the  tmnes  and 
the  firework*  iijwn]  the  UbU-,  am!  «t  t)ie  firing  of  the  piirtol  ignites  the  latter 
oud  retires,  closing  the  trap  doctr  aftrr  lier. 


THK  fiNdin. 


"THE   QUEEN    OF   FI/>WT:nS.» 

One  of  ^ifr.  KellarV  recent  illupions  is  what  he  is  pleased  io  call  "  The 
Qnccn  of  Flowers."  Our  first  engraving  represents  the  stage  aa  the  audience 
Bees  it,  and  the  last  cut  will  help  to  explain  it  to  the  reader.  The  back- 
ground, set  Hgainst  cnrlnins,  is  about  ten  feet  long  nnd  eight  foet  high,  and 
represents  a  mass  of  flowers  and  bushes  indiscriminately  thrown  together,  with 
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blue  sky  above.  There  is  a  little  flat  roof  which  projects  out  about  three  feet 
from  Uie  bottom  of  1-he  scrceu  uiul  is  supported  by  four  red  poles.  The 
bottom  h  a  door  raised  about  a  fnot  from  tiic  stage,  and  in  front  of  rach  of  the 
thrtre  divisions  nifido  \>y  the  poles  between  the  stage  proper  and  the  floor  of  this 
improriried  i^ummer  house  is  placed  an  electric  light  The  audience  usualljr 
wonders  what  these  lights  are  far  in  this  strange  place;  but  as  audienecs  alwijn 
accept  anything  shown  them  by  the  prc6tidigitateur,  these  b'ghtsdo  not  disturb 
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RNTHAXtK   TO  THE  CAIUNBT. 


them  very  much  estiept  by  dazzling  them,  as  Ihoy  are  meant  to  do.  So  ranch 
for  the  setting.  There  Iieing  mi  doore  or  sf.reons  or  curtains  of  any  kind,  the 
Bpec'talory  have  the  satJslicd  feeUng  that  there  is  no  deception  then:,  for  they 
can  Ree  all  there  is  to  ?«•.  They  can.  that  is  true,  only  they  dnn*t  n-altzc  how 
ttmch  they  are  w-eing. 

Mr.  Kcllar  next  brings  a  semicircular  slaud  which  he  places  in  front  of  the 
inidflle  panel  nt  the  height  of  llie  Hoor.  At  Ihe  roof  is  fixed  a  hrnsji  ro<l  in  Iht' 
form  of  a  wmiciri'le.  fmrn  which  linngs  a  curtain  inclo-iing  the  liltle  stand. 
Tliifi.  hoM'OTcr.  cannot  do  much  gond,  fnr.  ns  Mr.  Kcllar  mix's,  those  on  the 
cxln-mc  right  nud  hft  of  llic  audience  ran  still  see  quite  hehiud  tlic  curtain, 
through  the  summer  houBe,  aud  they  believe  titm,  not  ouly  because  he  told 
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,  but  because  (hej  can  ww  with  tbcir  omi  eyes.  What  couW  be  more 
Fconrrinciitgl  In  a  moment  the  curt^im  is  witiiUrnwn  and  a  bcaulitui  lady 
»6urT0Uiidcd  by  llowers  is  bvqh  ^tunding  on  the  lillle  ptutfcirin. 

The  last  engraving  nitl  exjilain  uiatters.     Thu  lines  e\lendiiig  from  the 

two  center  poles  to  the  background  represent  double  mirrors:  thiit  i»,  wich 

mirror  eonsisla  of  two  mirrors  back  to  Iwck,  running  from  ihv  floor  to  the 

H  roof  of  the  sumiiicr  huuw.     On  account  of  the  indefinitL'  tirraugement  nf  the 

^  flowers  jiainted  on  the  bnik  seonv  in  nionotunouii  design,  tht;  spectators  do 

not  iioliit!  thn  mirrnre.     TIkw.  of  course,  fonn  a  passageway  tlm»ugh  whidi 

Iouyoue  eau  walk  from  lH;hiii<l  l)ie  fcenea  to  the  eland  behind  the  curtain, 


"THK    IH-XIAI'ITATKIJ     PKllS'CKSS." 

In  thift  illasjon  the  exhibitor  states  that  it  is  the  head  of  an  Kgyjitian 
PrinccsB  who  was  accuBcd  of  trcAson  and  lieheadcd.     The  head  ir  exiubitod  in 
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a  curtained  recess  and  it  reposes  upon  two  gnrordfi  lying  Across  the  arms  nf  tfa« 
'chair.  Tho  chair  is  upholstered  iu  red  pliuli  aud  is  placed  cloao  to  the  curtain 
■t  thtf  Ijock  of  the  recess.  A(  the  tmck  of  the  chair  \%  an  opening  jost  below 
the  IovpI  of  the  tops  of  the  chair  amis.  This  openiTig  is  not  seen  from  the 
front,  ae  it  \^  concealed  by  a  mirror  that  is  placed  ^ictween  the  arms  of  the 
choir  at  nn  tingle  of  45°.     The  ends  of  the  mirror  reel  in  folda  of  the  fan-shape 
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upholotorinfr  on  the  inside  of  the  chair  ann&  The  lover  ed^  of  the  rainQr 
i»  rc«tin^  on  tho  iKiltnm  of  the  chair  and  the  upper  edge  ia  concealed  by  tajing 
oni>  i-if  thi>  FsonU  nn  it>  as  ma;  be  even  in  the  other  HlaftratiafL.  At  the 
proper  ant;le  tho  bottom  of  the  chair  is  reflected  in  the  raimM-,  tearing  the 
imprvwJon  tlvat  one  \*  1n«>king  at  the  back.  The  fulda  in  Um  npltoUtering  of 
the  iiiMde  (tf  the  arinf  ofTiHtitalU  timiTal  the  ends  of  the  minor.  There  is  a 
hole  in  the  rear  curtain  dii\i-tl.v  opposite  the  hok  in  \ht  AaJu  back,  throti^ 
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which  there  i>aj«e8  a  board  supported  at  one  end  b^r  rcBting  on  the  scat  of  tlio 
chair  and  at  the  other  end  by  a  emaJI  box  or  any  convenient  article. 

The  lady  who  is  to  impersonate  the  princess  takes  her  position  on  this  board 
with  bcr  chin  jiut  above  the  edge  of  the  mirror,  the  second  sword  is  placed  it 
ihi;  back  of  licr  head  and  a  wide  lace  collar  that  she  wears  around  b»T  iiL^-k  is 
adjustwl  HI  88  to  re«t  nicfly  on  the  two  sworda.  The  secoml  illustration  bIiows 
the  board  in  position,  pafwed  through  the  curtain,  with  the  bidy  lying  on  it, 
her  beaii  on  the  swords  and  llie  lace  c<>llar  in  position.  The  curtain  io  tlie  rear 
must  1(0  close  to  the  chair,  but  the  side  curtains  are  removed  uliout  tivu  feet. 
The  board  is  (ladded  so  as  to  make  the  lady  as  eonifort&ble  as  poik^ible. 


«  STKLLA." 

The  foIlomn(j  illusinn  is  simitar  to  the  "  Dotapitatpd  l*rincww."    A  small 
stage  is  jmrtitioiied  off  by  curtains.     In  the  center  of  the  stajje.  siis|K'nded  tn 
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Space,  is  a  young  girl's  head,  (he  neck  of  which  starts  from  a  satin  tH>llar. 
This  head  is  isnlatitd  on  every  side.  One  sees  the  rear  of  the  stage,  the  sides, 
the  top  and  the  hottom.  and  the  brilliant  illDniiiiation  Icbvcj'  n<>  purtinn  in 
shadow.  The  head  &|K?aks  and  smiles  and  linally  blows  out  »  liglitt'd  catidla 
The  oxbibitor  then  disappears   beliind    the  side  scenes  with   the   candle. 
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lie  now,  afi  it  secnifi,  draws  out  a  i^nt'l  in  the  back  of  Uie  Btage,  and  throu^ 
the  aiwrlurv  thiu  furiiictl  tht;  ti])tH:tiitur  very  duttnctty  leeB  the  top  of  a  table 
aud  upoji  it  a  candle  which  the  head  hiw  jiut  extinguished.  Xuw  this  a|>erturv 
^i&  directly  uitdcr  the  head,  but  much  farther  olT,  and  h  tn  tlic  direction  the 
\y  would  occupy  if  lite  head  posee^^ed  one.  The  alMence  of  the  body  lb 
therefore  apparently  demonstrated  to  the  ri«itora. 

The  illusion  was  nlitainc<I  by  means  of  a  simple  mirror  which  etArting  from 
the  upiier  part  of  (he  buck  of  the  shigi*  di-Mf  ndn)  olilitiudy  to  the  front.  In 
the  center  of  this  there  was  an  ojiening  which  was  concealed  by  the  satin  collar 
and  through  tliis  the  young  girl  paired  her  bead.  The  inchnation  of  the 
niirn>r  was,  in  fact,  indiailed  by  a  g<>l<l  nid  dtwigncd  to  hidf  1h«-  junt-liun  of  tlie 
mirror  and  the  Riile.  The  arrangement  will  be  lietter  undenitond  by  reference 
to  the  annexeil  diagratn.  whiefa  belongs  to  tlie  aanie  illoeion,  only  tho  clown  is 
Bobstiluted  for  the  girfs  head. 

Now,  by  virtue  of  the  o|>ticat  law  that  *'  an  object  refiecled  from  a  mirror 
appears  to  be  behind  the  latter  at  a  dii^jince  ei|ual  to  thai  which  H,*pKnites  it 

from  it,**  every  point  of  the 
line.  M  I,  re6ccted  from  the 
mirror.  P  M.  will  appt-ar  to 
be   situated    upon    the    line. 

So,  to  the  spectator  lo- 
cale*] at  O,  the  pointy  c, 
rfflfcied  at  C '  will  appear  to 
t«  tlie  point,  C;  the  distance, 
c  0'  equaling  0  C.  The 
point,  /,  nflected  at  L',  will 
appear  to  be  L.  And  it  will 
be  the  same  for  all  the  intermediate  points  The  Fpeciator,  then,  Vill  I>4-Iievc 
that  ho  sece  the  line,  M  U  when  io  nslity  he  eeea  only  the  TvHectton  of  M  '. 
Now.  as  we  have  just  said,  he  will  beliere  that  he  wem  the  back  of  the  stsf^e. 
wbeo.  in  fact,  he  sees  nothing  but  a  reflection  of  th«  coUng  in  the  mirror.  In 
the  same  way.  the  ivAeetion  frura  the  front  of  the  ceiling  vill  prodaiw  the 
UloaioD  of  the  static  i1oor.  This  fact  still  further  contribotee  to  increase  the 
illusion,  for  tho  spectators  ore  not  aware  of  the  diflensioe  that  exists  between 
the  arrangement  of  the  place  where  the  boat  appears  and  of  that  of  the  place 
wheir  the  showman  is  walking. 

!n  the  illusion  of  *  Stella  "  the  aperture  thmogfa  which  the  table  wa*  eaen 
was  in  mnlity  at  the  top.  Tlte  tiiMe  was  rertical  and  the  candle  which  wai 
firmly  6xed  to  it  wns  horifnntal.  The  farre  of  Klovii^  ont  the  candle  and 
carrying  it  behind  the  srvnes  wa.^  only  destgned  to  make  the  spectators  bcliere 
it  was  the  sniitc  rindle  that  was  eeen  at  the  rear  of  the  st^e,  vfaoi  in  reality 
it  vu  only  a  duplicate. 
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HOUDIN'S   MAGIC   CABINET. 

These  apparatus  were  fonnerly  much  employed  by  magicians^Robert- 
Houdin,  for  instance.  The  following  is  an  example  of  one  of  the  scenes  that 
may  occur  with  them: 

When  the  curtain  rises,  there  is  seen  in  the  center  of  the  stage  a  large,  dark- 
colored  cabinet,  ornamented  with  mouldings,  and  mounted  upon  legs  that  are 
a  little  longer  than  those  of  ordinary  cabinets,  the  object  being  to  remove  all 
possibility  of  a  communication  with  the  stage  beneath.  These  legs  are  pro- 
\-idt?d  with  casters.  The  showman  turns  this  cabinet  around  and  shows  that 
there  is  nothing  abnormal  about  it  externally.  He  then  asks  some  of  the  spec- 
tators to  come  up  close  to  it,  and  lets  them  examine  its  interior,  which  is 
entirely  empty.  There  is  no  double  bottom,  nor  any  hiding-place.  When  the 
witnesses  have  made  themselves  certain  of  this  fact,  they  station  themselves 
around  the  stage,  and  a  certain  number  of  them  even  consent  to  remain  behind 
the  cabinet  and  see  nothing  of  the  experiment.  The  cabinet  being  thus 
surrounded  on  all  sides,  and  every  one  being  able  to  look  under  it,  fraud  would 
socm  to  be  an  impossibility. 

A  young  woman  dressed  as  a  danseuse  then  comes  on  the  stage  and  enters 
the  cabinet,  and  the  doors  are  closed  upon  her.  In  a  few  moments  the  doors 
are  opened  again,  when,  lo  and  behold!  the  closet  is  empty,  the  young  woman 
having  disappeared.  Then  the  doors  are  closed  again,  and  then  opened,  and 
the  datiseuse  makes  her  appearance;  and  so  on.  At  the  end  of  the  experiment 
the  witnesses  examine  the  cabinet  again,  and  finding  nothing  changed  therein, 
are  justly  stupefied.  . 

In  another  style  of  cabinet  there  is  no  bar  in  the  center,  as  shown  in  oui 
engraving,  but  there  is  obeen'ed  on  one  of  the  sides  in  the  interior  a  bracket 
a  few  centimeters  in  length,  and,  back  and  above  this,  a  shelf.  This  arrange- 
ment permits  of  performing  a  few  experiments  more  than  docs  the  one  just 
described.  Thus,  when  the  woman  has  disappeared,  the  showman  allows  a 
young  man  to  enter,  and  he  also  disappears,  while  the  young  woman  is  found 
in  his  place.     This  is  a  very  surprising  substitution. 

Tlie  \mx  into  which  the  harlequin  takes  refuge,  and  which  appears  to  be 
empty  when  Pierrot  or  Cassandra  lifts  the  curtain  that  shields  its  entrance,  is 
also  a  sort  of  magic  cabinet. 

In  a  series  of  lectures  delivered  a  few  years  ago  at  the  London  Polytechnic 
Institution,  a  professor  of  physics  unmasked  the  secret  of  some  of  the  tricks 
employed  on  the  stage  for  producing  illusions,  and  notably  that  of  the  magic 
cabinet.  The  lecturer,  after  showing  the  cabinet,  and  causing  the  disappear- 
ance therein  of  an  indiTidual  while  the  doors  were  closed,  repeated  the  same 
experiment  with  the  latter  open.     But,  in  the  latter  case,  so  quick  was  the 
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disappearance  that  the  spectators  could  not  even  then  see  how  it  was  done. 
The  illusion  produced  by  the  apparatus  is  tlie  result  of  a  play  of  mirrors. 

In   the   first   cabinet  de- 
scribed,  when   the   exhibitor 
has  closed  the  doors  upon  the 
young  woman,  the  latter  pulls 
toward  her  two  mirrors  that 
are  represented  in  our  plan 
of  the  cabinet  by  the  lines, 
G    G.     These    mirrors   are 
hinged  at  0   0,  and,  when 
swung  outward,  rest  by  their 
external    edges    against    the 
bar,  P,  and  then  occupy  the 
position  shown  by  the  dotted 
lines,  G'  Q'.    When  the  cabi- 
net is  again  opened,  the  woman  placed  at  A  is  hidden  I>y  tlic  two  mirrors;  but 
the  appearance  of  the  interior  of  the  caliinet  is  not  cliiuiged,  since  tlie  specta- 
tors see  the  image  of  each  side  reftectcd  from  tlic  corresiwnding  mirror,  and 
this  looks  to  them  like  the  back  of  the  L-abinet. 

The  illusion  is  perfect.  When  the  experiment  is  ended  and  the  mirrors  are 
again  swung  against  the  sides,  at  G  G,  the  spectaioi-s  see 
nothing  but  the  l>acks  of  them,  which  are  covered  with 
wood;  the  cabinet  is  really  empty,  and  no  one  can  discover 
what  modification  has  taken  place  in  itB  interior  during  llie 
disappearance  of  the  woman. 

In  the  second  arrangement,  wliich  is  shown  in  vertical 
section  in  our  last  engraving,  the  young  man  gets  up  on 
the  shelf,  c  n,  at  the  upper  part  of  the  cabinet,  by  the  aid 
of  the  bracket,  T,  and  then  pulls  down  over  him  tlic  mirror, 
b  c,  which  was  fastened  to  the  top  of  the  cabinet.  This 
mirror,  being  inclined  at  an  angle  of  4^i°,  reflects  the  tojt, 
nnd  the  spectators  imagine  that  they  sec  the  back  of  the 
( abinet  over  the  shelf,  as  they  did  before. 

The  box  which  Harlequin  enters  is  based  upon  precisely 
the  same  principle.  Its  interior  is  hung  with  pa[)cr  banded 
alternately  blue  and  white.  When  Harlequin  enters  it,  he 
places  himself  in  one  of  the  angles  and  pulls  toward  him 
two  mirrors  which  hide  him  completely,  and  which  reflect  the  opposite  side 
of  the  box,  so  that  the  spectator  is  led  to  believe  that  he  sees  the  back  of  it. 
In  this  case,  one  of  the  angles  at  the  back  of  the  box  is  not  apparent,  but  the 
colored  strips  prevent  the  spectator  from  noticing  the  fact. 
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A   MYSTIC   MAZE. 


We  present  an  engraviug  u£  a  very  interesting  optical  ilhision  produced 
with  only  thive  mirrors,  liy  wmltijilyiiig  tlie  uiirrors  the  large  number  of 
different  cfft?ct8  ciiu  be  obtained. 

Let  us  imagine  that  tliree  perfectly  plain  and  ver)*  clear  mirror  gla«»;8,  aa 
large  as  possible,  form  a  prism  whose  bnse  is  an  equilateral  triangle.  A  person 
placed  ill  tbc  interior  of  tliis  prism  will  see  his  image  rofloeted  a  very  large 
number  of  times.  A  very  sinipli!  geometrieal  constrnction,  and  one  which  we 
recommend  onr  joiing  readers  to  carry  out  as  an  exercise  in  optics,  by  the 
pimple  applicalion  of  the  principle  tbat  the  angle  of  incidence  is  equal  to  the 
angle  of  reflect  Ion,  allows  us  to  tut;  that  the  image  of  any  point  wliatcTcr  plaeed 
in  the  center  of  this  triangle  of  glass  plates  will  bo  reproduced  indefinitely  by 
groups  of  six  images  distriboted  synimetri rally  around  points  regularly  s]ttced 
in  tlie  prolongations  of  the  planes  of  the  three  glasseii. 

A  peiwm,  therefore,  sees  bis  image*  reproduced  indefinitely  in  groups  of 
six  until,  the  suocetwive  refiections  attenuating  the  iiilensity  of  the  images,  the 
Inttcr  ceatse  to  he  visible.  Three  or  four  persons  massed  in  one  of  the  angles 
present  the  illusion  of  a  comj>act  and  mixed  crowd  standing  upon  a  sidewalk 
and  swatting  the  passage  of  a  i>roeessi(>n.  Tlic  hats  waving  in  the  air  convert 
the  peaceful  waiting  into  an  cEthuaiastic  manifestation,  wliieh  is  so  much  tlie 
more  surprising  in  that  it  is  made  by  but  half  a  dozen  persons  at  the  maximum. 

The  iiccom|ianying  ligurc  gives  an  idea  of  this  remarkable  effect,  and  the 
three  persons,  wlni«'  iumgw  reflected  ad  infinitum  produce  the  curious  ivsult 
Ihut  wo  call  attention  to,  would  have  much  trouble  to  believe  that  Lhcy  were 
the  subject  of  an  illusion. 

Vpon  the  whole,  the  ex]*eriment  is  nothing  more  than  en  application  of 
(he  princii)le  of  the  old  kaleidoscope  enlarged  and  revived,  in  the  »ense  that 
the  observer  has  bi*forc  bis  ey»*  the  surcew^ivc  ri-flf^ctioiiK  of  liis  own  image,  imd 
thai  the  objects  are  rojdaced  witli  living  beings  movable  at  will. 

Fi?e  or  six  persons  may  occupy,  at  the  same  time,  the  triangular  prism,  of 
which  the  sides  are  about  six  feet  wide,  nnd  which  they  enU-r  llirougli  a  trap 
in  the  floor.  When  these  Jive  or  sis  |ieri>nns  are  walkhig  about  in  all  directions, 
(hoy  prcncnt  the  aspect  of  a  tumultuous  and  agitated  crowd  commenting  upon 
grave  events. 
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PLATINIZED   GLASS. 

PlnLinized  jrlose  plnte«  are  no  longer  n  novelty,  hut  the  Uluftion  is  very 
tive.     Tlie  mirrors  give  an  imago  in  tho  ordinarj'  way  wlu-n  hmkrtl  at  liy 
'iwlpctpfl  lifjht.  Init  arc  transparent  when  oI>sprrMl  Iiy  trnnsmitttMi  liglit.    The 
metalization  ^if  jrlns.^  witli  platinum  una  <1it*covprfd  a  groat  many  years  o^u  by 
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fho  Messre.  Ikxlf'.  This  proi)eriy  of  transporcncy  by  tmngmiited  light  aJTiirdfl 
a  very  clevi-r  Burpriao.  Thi:  jiiirrore  jirc  set  in  framrs.  lu  a.  janel  behind  the 
latt«r  there  is  an  nporLui-e  ehisecl  by  a  Rhutter.  As  tlie  glass  is  trausjmrenl 
tltere  may  ho  seen  throii|,'Ii  il,  wlieii  the  shutter  is  open,  everjthing  that  is  on 
the  oilier  side,  so  it  occurred  to  the  inventors  to  utilize  this  transparency  by 
placing  an  image  or  photograph  between  the  panel  and  the  plaas.  On  expofiing 
the  jnirror  1o  the  light  to  look  at  one's  self  in  the  ordinary  way,  if  the  shatter 
is  open,  the  human  head  will  ilinappeair  niul  may  Iw  replaced  by  the  photo- 


The  tricks  in  this  chapter  arv  no  lee^  intcresling  than  those  n-hich  have 
gone  before,  Lnt  are  rather  of  a  more  mistfllanoous  untiire.  The  first  trick 
ivhii^h  UL*  shflll  deeorilie.  ie^  caUcd  **The  Illusion  of  Trilby."  fll 

The  late  l*ro(e»sor  Uerrmann  won  for  himsi'lf  a  iirm  place  in  llie  rej^anls  ™ 
of  the  civilized  vrorhl,  rvpR-seiiling  the  fin  dr  gitrcle  lloiulin.     Hi*  carefully 
exfcuUil  work,  with  ite  |K'rfect  (li-tait  and  finittli,  uag  a  Ktnndard  utiiung  per- 
fonikane««  of  natuml  magic,  and  oilier  exhihitionB  are  referred  to  it  m  the  gago  ^ 
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of  their  quality.    In  llerrmann'fl  illusion  of  '"Trilby ."hypnotism  is  supposed  to 
play  a  part.    As  wilt  he  seen,  it  ia  really  an  ingenious  application  of  mechanics. 
A  plonk  is  placed  upon  the  backs  of  two  chairs.    A  lady  performer  who  ia ; 
SQppoeed  to  represent  T)u  Manricr's  "  Trilljy  "  enters  and,  slppping  on  a  foot- 
stool, Ucs  down  upon  the  plank.    She  holdg  a  bouquet  iu  Imr  hand,  which  bou- 
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quet,  miknonii  to  the  audience,  has  its  ovn  part  to  play.  The  other  per- 
former, litrrmaiin,  who  is  sujijiosed  to  be  Svengali,  (.arefiillj  arrangi«  Ihe 
draper^',  walking  around  hur  m  lie  dous  ho.  Then  he  iimkes  Buinc  {lasses,  and 
one  by  one  rviiiavw  tli«  rhuirs,  and  the  lady  iind  iMmrd  rt-main  in  tlie  air.  In 
reaponw  to  his  passe*  the  lady,  irtill  resting  ou  iho  board,  rises,  and  the  position 
changes  to  an  inclined  one  and  back  to  tlic  horizontal  one.  Finally  the  chaira 
art'  i-cpliKH'd,  liw  kdy  by  pas^s  is  Bii]>pnsLHl  to  be  waked  from  her  tranre  and 
stejwt  (]()U'i).  {-hnirt)  and  plnnk  art'  removed,  and  nothing  is  to  ha  seen  further. 


TIIR    ARHIAI.  81IHPBK«IUN    OF  TRn.BT. 
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Two  of  the  cuU  show  the  progress  of  the  perfonnniiee  ntt  seen  by  the  audi- 
ence. The  third  fiit  exptmnK  (he  ritei:hitntftni.  Ik-bind  Ibe  ttt-fnctt  is  a  strong 
frame,  up  and  down  which  a  inoviible  slide  works.  Tackle  is  provided  to  raise 
and  Iciwcr  the  flidc;  and  a  workman  liehind  the  scenes  is  intnit<ted  with  Me 
nianipidatton.  K  Idir  (.:Brr}'ing  at  \\»  rear  end  handler,  and  in  front  a  socket, 
iilmwn  in  the  upper  right-hand  corner  of  the  same  cut,  ii>  jonmalcd  in  the 
t)1idc,  and  tan  nlRO  I>e  tlirutst  in  and  nut  through  the  journal  box. 

Wluni  Trilby  bus  been  placed  upon  lier  board  coudi.  the  bar  la  thrust  for- 
ward, draper}"  at  the  bark  having  liiHicrlo  cfjin-faliMl  its  socket  end.  The  fair 
Trilby  with  her  bouquet  now  effectually  conceals  it  as  it  emerges  from  behind 
the  curtninfl.  The  performer,  while  (ip|)arently  scdulonsly  arranging  the 
draiK'ty,  guides  the  socket  and  causes  it  to  grip  the  board.  The  aiutisl-ant 
behind  tlie  scene  pulls  ujion  the  tackle  ami  works  tlie  handle,  84)  that  TrilhyV 
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chairs  onv  by  one,  wliich  arc  removed,  and,  snpportwi  by 
IS  to  float  in  air.     Bj  inaniputating  the  tackle  ^he  can  lie 

raided  and  Invcrcd.     By 

the  bandl(<«  she  CAa  be 
I  tilted  about,  giving;  a 
I  wonderfully  good  effect. 

Finally    the    cliairs    are 

rephierd,  and  ihv  a^ist' 
|ant  lowers  Trilby  upon 
'them.  During  the  wak- 
ing jiosM-s  the  gocki't  is 
[delachetl  and  the  bar  is 
Uithrim\vii.     A  close  ob- 

»f  r\-cr  may  not  ice  a 
[slight  agitation  of  thc 
jdrajH'ry  or  eurtains  lit-- 
iXind  the  stage  as  the  bar 
psi  piuhcd  Dill  and  with- 
[drawn,  hul  (he  atteiilinn 
[of  the  andiento  in  g»^n 
|«nil  is  »  taken  up  witi) 

the  perfoniunicc  jinijvcr 
tlliat  this  dtitliir1uuiri>  i> 
[overlooked  hy  Ihoiu. 

The  magician,  it  will 
[be  Bcen,  can  unly  walk 
[completely    annuul    the 

ifljnirig  liidy  In^funi  ihe  bar  is  in  place  nr  after  it  in  withflrawn.    When  the  bar 
in  place,  he  cou  walk  Itehiiul  her,  hut  earinot  gu  c-oniplt>lely  amiind  her. 

Llencc  his  complete  excuniions  are  restricted  to  the  time  when  »he  in  resting  on 
10  chairs,  hefuit-"  the  Imr  is  In  pliui-  i)r  aflcr  it  hiw  U't'ii  willidrawn. 
After  the  board  is  vacateil,  Svt>n;^'iLli  thntus  it  down  u|hin  the  ritage,  it»  fall. 

with  accompanying  noise  and  diEiturhance,  showing  that  there  is  no  deception 

Jbout  that  jmrtion  of  the  ibsplay. 
Tho  supreme  happini?ss  of  sitting  in  a  swing  which  apparently  whirls 
around  its  jwints  of  support,  p\ing  the  occupant  what  is  most  properly 
dcwribivl  as  a  new  sensatl'tn,  may  imw  be  enjoyed  by  all.  It  is  tenoed  the 
"haunted  swing,"  and  lias  been  in  mn«it  8ucc<»8afnl  operation  al  Atlantic 
City  and  at  the  Midwinter  Fair  near  San  Francisco.     Those  who  are  to  par- 
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the  whole  swing  pcerns  to  whirl  completely  over,  describing  a  full  circle  about 
the  Imr  <m  which  it  hangs.  To  tiiaki^  the  thing  itiore  utterly  mysterious,  tlie 
tiar  ifl  benl  crank  faAhioii,  fo  that  it  seems  deirtonfitrahly  iiii|MMii;iblc  for  the 
Hwing  to  paAft  l)ctween  bar  and  ceiling.  It  <'<)ntiniie8  apparently  to  go  round 
and  round  this  way,  iuijiurting  s  iiiotjt  weird  sen^tiuu  to  Iho  *MX'upants,  until 
its  movements  begin  gradually  to  cease  and  the  eoinplcto  rotatioa  in  SQcceeditj 
hy  the  iiisim]  lui-k  and  forth  t^winging.  and  in  a  few  MTcniiils.  as  the  children 
say,  *'  the  (dd  cat  dictt."  The  dour  of  the  n)out  \&  ojwnetl  and  the  swinging 
party  leave.  Those  who  have  tried  it  asy  the  scmwtton  is  moet  peculiar  and 
the  deception  jwrfect. 

Tlu^  ilttiMion  i»  liaseil  on  the  movements  of  Hie  room  proper.  During  tht 
entire-  exhihilion  the  Hwiitg  ih  practically  stationary^  while  the  room  rutatn 
ahout  the  euftpending  har.  At  the  beginning  of  operations  the  swing  may  W 
given  a  (»light  pui«Ii;  the  operators  outiiidc  the  room  then  l>fgin  to  awing  tho 
room  ilaelf,  which  Is  reatly  a  large  txijc  jounialed  on  tlie  swing  bar,  starting; 
it  off  to  eorrt^jiond  with  the  movements  of  the  swing,  lliey  swinjr  it  Iwck  aiiil 
forth.  iiKT(!a)iiing  the  arc  tlirough  which  it  moves  until  it  goes  ao  far  as  to  make 
a  complete  rotation.  The  oj>eralive8  do  this  without  B]H.'cial  nmehiiiery,  taking 
hold  of  the  nirk*  and  corners  of  tho  box  or  "  room."  At  this  time  the  people 
in  the  (iwitig  imagine  that  the  room  is  stationary  while  they  arc  whirling 
through  spAci^.  After  keeping  this  up  for  some  Lime,  Eliu  movement  is  bruugiit 
gradually  to  a  Btoj),  a  sutHcient  number  of  buck  and  forth  ewinga  being  giveo 
ot  the  jJnaU  to  carry  out  the  illusinn  to  the  end. 

The  room  Is  atf  com|ileiely  furuishe<l  as  jiossiblc,cver)'thing  l>eiiig,  of  course, 
fai^teni'd  in  jihice.  What  is  apjiarcntly  u  kerosem.-  lamp  stands  on  a  table,  nrar 
at  hand,  li  is  sccujcly  fastened  to  the  table,  which  in  its  turn  is  fasleuetl  to 
the  floor,  and  the  light  is  sujiplied  by  u  small  incandeset^'Dt  lamp  within  the 
chimney,  but  eoncealed  by  the  i>haile.  The  visitor  never  imagines  that  it  is 
an  electric  tamp,  and  natunilly  tliinks  ihut  it  would  be  impoasible  for  a 
kerosene  lamp  1^)  l>e  inverted  without  disaster,  so  that  this  adds  to  the  decep- 
tion materially.  The  wiiiip  is  to  be  said  uf  the  [oetures  liaiiging  on  tlie  wall, 
(;f  Ihc  cupboard  full  of  chi.nflwaro.  of  tin:  chair  wiih  a  bat  on  it,  and  of  the 
bahy  carriage.  All  contribute  to  the  mystiUcation.  Even  though  one  is  in- 
funned  (if  the  wjcrct  Ijefore  entering  the  swing,  (he  deception  id  said  to  be  ao 
etiiiiph-le  thai  [wiKKeitgers  invuluiiturily  seize  the  arms  of  tiio  beatb  to  avoid 
being  precipitated  below. 


THE   "SCURIMOKILK." 


I 


The  peculiar  gun  shown  in  the  cut  is  n4.nicd  after  its  inventor,  Alessandro 
Heuri,  of  LiAge.  Uelgium.  M.  Sciiri  is  also  known  as  the  inventor  of  a  uni- 
cycle  and  a  quadruple  cornet.    The  "  scurimobile  "  is  a  gun  with  two  barrels 
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whieli  can  he  uiitu'd  ut  different  objeets,  Ihe  angle  between  ilie  berrele  beuig 
adjURtAblc.     The  adjustment  is  efTected  by  moving  a  ring  located  on  the  under 
gido  of  the  gun.    The  pivot  o(  tlie  barrels  ia  eo  arranged  that  it  is  eaay  to  sight 
two  objects  At  the  same  time.     Hoth  cartridges  are  automatically  ejected  after 
i*ach  shot  fired.     It  ia  also  possible  to  use  only  one  barrel  in  the  ordiiiar}'  way. 
In  the  cut  the  inventor  is  shown  aiming  at  two  bulls  placed  aboat  a  yard  ajmrl. 
Another  vahiable  feature  fjf  thi«  new  gun  is  ita  applicability  as  a  range  finder. 
The  olwerver  first  eights  two  olijects  which  are  at  about  equal  dtBtauces  from 
him,  and  measures  the  distance  or  angle  between  the  two  barrels,  a  gradiiation 
being  provided  for  this  purpose.     Then  the  same  operation  is  made  from  a 
point  more  distant  from  the  objects  first  sighted.    If  the  observer  steps  bacfc 
ten  yards,  and  finds  that  the  graduation  indicates  just  one-half  of  the  value 
obtained  at  first,  he  will  know  that  in  the  second  position  he  was  just  twice 
aa  far  from  the  objects  as  in  the  first  position,  so  that  the  objects  aje  ten  yard* 
from  the  observer's  first  position.    This  operation  will  give  diat&nci^  with 
sufficient  accuraov  in  most  cases,  but  more  exact  results  can  be  obtained  fcy 
means  of  a  simple  trigonometric  formula  when  the  angle  between  the 
is  measured. 


"THE    KEOOCCULTISM.*' 

The  X  rays,  after  iHHxuuiiig  Uic  indispensable  coadjutors  of  surgeons,  and 
oven  of  physicians,  are  now  comf>eting  nith  the  most  noted  mediuma  in  the 
domain  of  the  man'elous. 

M.  Ktuligiict,  the  well  known  manufacturer  of  physical  ap|>aratus>  has  been 
devoting  hiniik^lf  for  a  long  time  to  exitcrimenta  with  the  Itoentgen  rays  in  the 
laboralorr,  which  is  encundiereil  wit}i  eU'ctric  lamps,  lamp  globce.  and  glass 
apparatus  of  all  kinds.  One  day  he  perceived  that  these  glass  objects,  under 
the  action  of  the  X  ni>-s.  elione  in  the  darkness.  Here  again  was  an  amnsing 
and  jit-rltnps  u  useful  cjcjieriment  due  lo  accident.  Useful.  becauM;  the  radio- 
graphs iibtaiiii-i]  up  to  the  present,  by  means  of  artificial  greens,  have  beea 
really  good  only  when  the  sensitive  bodies  have  be«n  in  small  cr^'stals.  In  a 
jiulvonilent  stale  they  are  nearly  iuK-nsiblc  to  the  X  rays,  and  it  ia  almoet 
impoetniblp  Irt  obtain  lhi>  grain  of  the  scr\H?n  ufion  the  photographic  plate.  It 
ic  easy,  ou  the  contrary,  to  work  the  glai«  in  sui-h  a  way  as  to  prevent  any 
im^jiularity  in  the  radiograph.  Such  experiments  will  certainly  he  made  ere 
long,  but,  for  the  present,  it  ts  the  fantastic  side  of  the  discorery  that  ve  shall 
pnwnt  to  our  n'Ailers. 

t'oKvlain.  enamels,  and  diamonds,  and  ^f^  objects  covered  wHh  platino* 
cyanidcic  (usod  by  Uocntgen)  and  with  calcium  tungstale,  xinc  sulphate,  etc., 
have,  like  gloss,  the  properly  <if  liernming  Inminoos  ia  darlciicas  under  the 
aetlon  of  the  X  ni\*s.    Wc  have,  therefore,  only  the  troable  of  Klection  in 
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tie  following  will  i>rorc  a  scene  sunicivntlj."  weird  to  put  the  nrnst  intrviMil 
ings  in  a  flurry  if  sonic  one  uf  our  fritinilB  takes  it  'tiiXo  bis  heaH  to  givo 
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its  vibrationB  would  be  to  attract  the  atttiution,  and  consequently  the  sus- 
picions of  the  spectators,  whom  it  is  a  question  of  transporting  into  the  domain 
of  the  marvelous,  this  apparatus  is  relegated  to  some  distant  room.  The  cur- 
rent that  produces  the  X  rays  is  led  into  the  Crookes  tube  by  wires.  Tliis 
apparatus,  moreover,  which  is  not  very  bulky,  may  be  placed  behind  a  door  or 
Ik,'  concealed  under  black  cloth.  The  objects  designed  to  become  luminous 
arc  placed  as  near  to  the  tube  as  possible.  In  the  experiment  under  cunsidcr- 
ntion  a  diner  (who  is  doubtless  near-sighted,  since  lie  wears  eyeglasses)  is  about 
to  do  justice  to  his  breakfast.  Armed  witli  a  knife  and  fork,  he  attacks  his 
U^efsteak;  but  he  is  assuredly  a  greater  cater  than  drinker,  Bincc  he  contents 
himself  with  water,  while  his  light  consists  of  u  single  candle. 

A  black  curtain  on  the  other  side  of  the  tabic  conceals  from  the  spectators 
a  skeleton  covered  with  zinc  sulphide. 

Let  us  now  put  out  the  light  and  set  the  Kulimkorff  coil  in  action.  What 
a  surprise!  A  plate,  a  glass,  a  water  bottle,  and  a  candle  shine  in  space  with 
the  light  of  glow-worms. 

A  sinister  guest  in  the  form  of  a  skeleton  sits  opposite  the  place  occupied 
by  the  near-sighted  gentleman,  wbo  lias  disap[)cared,  ami  whose  eyeglasses 
alone  have  held  their  own  before  this  ghastly  apparition.  Finally,  to  complete 
the  illusion,  hands  are  seen  moving  over  the  heads  of  the  sj^ctutors,  and  those 
multiply,  and  then  disappear,  only  to  appear  anew. 

It  must  be  remarked  that,  in  order  to  render  the  exjwriment  more  con- 
clusive, it  is  allowable  for  the  most  incredulous  niomlxsrs  of  the  party  to  tie  the 
gentleman  tightly  to  his  chair,  and,  if  they  desire,  to  hold  his  hands  and  feet 
during  the  entire  time  of  the  experiment.  It  is  scarcely  necessary  to  explain 
how  the  latter  is  performed.  ITie  X  rays  pass  through  the  black  cloth  on  the 
door  that  conceals  the  Crookes  tube  and  also  through  the  body  of  the  gentk;- 
man,  and  render  luminous  the  glass  objects  covered  with  zinc  sulphide.  As 
for  the  mysterious  hands,  those  are  simply  gloves  covered  witli  the  same  sub- 
stance and  fixed  to  the  extremity  of  long  sticks  that  are  moved  in  all  directions 
by  confederates. 

Such  scenes  may  naturally  be  varied  to  infinity;  and  the  spirit  of  invention 
is  BO  fertile,  there  is  no  doubt  that  before  hmg  ladies  will  be  giving  a  place 
in  the  programme  of  their  soirees  to  this  up-to-date  spiritualism. 
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"TUB   MASK   OP   BAUBAMO." 

TliM  illuftiiiii  in  a  \»n»l'fm  ut  ih-  .^vil  "«ieath*«  h<-iiA"  which  viT 

fitr  a  loDK  lituf  ilx-  aitnutiifn  o(  Uh-  J.  :i»u(liti  TbnUT.     Our  irngnivit^ 

whtiwn  buth  the  **tk-iitfa'«  bead,"  th«  "  muk  of  iiainnio/'  aotl  the  mclfaod 
of  jir»(liii-m^'  (lit*  illtiiiion.  TniiiT  thr.-  mniii'Dc*.-  "t  the  p«Mu  vt  tiic  prt-afiili- 
iSttnU'ur  llif  vkiill  'in  ilir  gUwi  ptsU*  U-niJ«  f'tnrard  and  fevnn  to  mUuIl*  Uiv 
•tvHdAtun.  Till*  iKNJding  of  the  "  death's  head  '"'  was  utiltzt^  in  a  nuinlier  of 
9My»r  u,  Ut  iiifUcato  t}u<  number  when  dice  wait  thrown.     Thi«  trick  va^  jwr- 
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fnniic'd  n."  fttllnvvii:    rpim  a  tnblr  renr  the  niag'ician  was  placed  a  Imll  of  so' 
MUX  iillai'hitl  tci  II  KLriii<f  nUlrh  ran  to  th<!  Ride  iH^i-iil-k.  wh<>n>  ii  coiitrl  In'  puUMl 
hyacuufi'ilcmtt'.  Aftor  piuwiiifr  tlio  skull  aroiiiiil  to  ho  examined,  Iho  prnt;tidi}^< 
luirtir,  tit  hiyuiii  it  u]mi|i  ihi-  lubk',  lixwl  the  hall  «f  wax  at  the  top  of  it.     After 
the  <'si|H'ritiirnt  a  KiiiijilL-  scniping  vvitli  the  linger  nail  removed  every  trace  uf 
the  iHi-k.     Ilie  Isolii  Urothora  umm]  elcTlrieily  in  a  iWMnewlml  similar  iUiisinn. 
The  Kknll  in  n-plaiHtl  hy  a  wo«»drii  ninsk  laid  flat,  on  a  small  ialih-  and  the  ina»k 
nmiwi'w  iiiui.tiim.4  liy  ri>ckin;i:  slightly.     The  majrician  then  brings  the  table 
Into  the  inidflt  of  Iho  Hprelntors,  and  the  mewk  atill  continues  to  more,  to  the 
astonishment  of  the  onlofikers.     The  Becrvt  nf  the  triek  is  that  part  of  the 
wmwl  vfhifli  ftirms  (lie  chin  is  replace*]  by  a  Bmall  strip  of  iron  which  is  painted    _ 
Iho  «une  color  »»  the  mask  bo  that  it  cannot  he  seen;  an  electro-niaffnet  is  let   ■ 
Into  the  top  of  the  table  to  that  the  cores  shatl  be  oppodte  the  strip  of  iron 
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when  Ih*  niosk  is  Initl  ujKtn  the  table.  Conloft  ib  jtiftde  by  means  of  n  piifih 
button  tfumfwhorc  in  the  side  tM.vni«>  tbc  wircn  run  liu'icr.tlu'  etagc,  and  con- 
jifctiiiii  tji  made  tltmugh  the  legs  of  the  table  when  the  legs  a^o  set  ou  the  forc- 
nnlained  pinre.  V\m\\  the  same  jtriuciiile  Is  Itohert  Uourlia'^iheavy  chest  and 
le  driiiii.  A  rapping  and  l»1king  tHbbi  iimji'  be  iiiiide  bv  'i;iifr)itiij;  out  the 
le  idea.  The  Imlterr  is  earried  in  the  lower  jjurl  of  the  tablu,  vliwre  tlie 
tliri-e  legs  join.  The  to]>  of  lliu  table  m  iu  two  partf*.  llw  lower  o(  yijieh  is 
hollow  and  the  top  1>eing  very  thiu.  In  lhi.>  center  of  the  hollow  [wrt  iVld'uftiNl 
an  elcs-tni-inugnel,  one  of  tin-  winis  of  wbieb  eiiiineel   with  one  of  the-y>ofeK, 

■of  Uie  Imttery.  while  llie  <itber  i«  connw-ti-d  with  a  Hal  inetallie  cirele  glQi-i/   -- 
to  the  trtver  of  the  table.     Beneath  this  rirele  and  nt  a  slight  distance  frmir  ; '  .- 
it  there  is  a  toothed  circle  connected  with  the  whole  pole  of  the  iMittery.    When 
till'  tabic  IS  preswfd  lightly  U]M"in.  (lie  cover  lieiids  and  the  flat  eirt-Ie  touelieis 
the  tootheil  om*.     This  closes  the  eireuit,  and   the  oleclro-nmgnet  atlrael- 
ing  the  annatiire  produces 

\A  sbiirp  blow.  \n»en  the 
hand  is  raised  the  circuit 
ie  broken,  pnidnring  nn- 
other  filiarp  blow.  By 
running  the  band  lightly 
over  the  table  the  cover  is 

|cauM><l  to  bend  titicce$(iively 
over  a  certain  iK>rtiou  of 

\i,\»    circuui  fere  nee.     Thus 

I  rnntni-t  is  made  at  a  num- 

J^r  i)f  plaeeK.  and  the  sharp 

Iblow  u  replaced  by  a  quick 

I  succession  of  sounds.  This 
table    }s    Very    useful    for 

I B  p  i  r  i  t  mppings:  aa  tlic 
table   eonlainR  all   of   the 

linecbanisiu  in  itself,  it  ran 
be  movctl  to  any  [larl  of 
the  nmm.     The  tabb-  may 

■Ik'    also    operatt-d    from    a 

I  distance  by  employing  con- 
ductors passing  lb  rough 
the  legs  nf  the  table  and 

funder  the  carpel.   By  8uh- 

fititnting  a  sniiill  telephone  receiver  for  the  electro-magnet,  the  rapping  Bpirils 
nay  be  made  talking  ones. 

Electric  jiueets  may  be  coufltnicled  on  the  sauio  plan  and  give  a  very  life- 
like Bp|»eiirfluce  when  placed  on  an  arliticlnl  bunch  of  flowcTB  in  a  flower  pot. 


HAPriN'lk     VNO   TAI.KIXl    T^BI.K. 
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The  baltorv  is  concealj?^  in,*tfio  top.  Wlion  Iho  pot  is  raised  a  drop  of  mercmr 
which  ocfupien  lhe.*V>Hoiu  of  the  i>ot  will  roll  over  tlie  bottom,  closing  tbt> 
oirctiit  sticix'SsjvL'fy  v^'^i't^'reDt  injects,  keeping  then]  in  motion  until  the  pol 
has  beun  set  (lovbj 


TIIK   INVISIBLE   WOMAK. 


V'«,At  the  end  of  the  Inst  century  and  the  beginning  of  the  present,  a  vorj 
•/••.•.curious  experiment,  anfl  one  which  wa«  looked  upon  as  inarvelous  by  the 
^^•,  '  cnnlulouft.  was  wonderfully  popular  at  Paris.    The  representation  took  place 
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the  old  raimcliiii  cfmvoot.     The  spectator  entered  a  well  lighted  hall  in 

Brbich,  in  |>arl  uf  s  wimlnw,  there  vm  a  htix  suepended  by  four  brass  chHina 

iitt«ehL>cl  hy  hnrg  o(  ribbon.     The  bos,  which  was  surrounded  by  u  grating, 

trne  providnl  with  twn  panes  of  glas&  that  permitted  of  seeing  that  it  waj 

absolutely  emply.     To  one  of  the  Gxtrennties  waa  fixed  a  speaking  trumpet. 

When  a  riaitor  spoke  in  tlie  latter,  ho  was  answered  by  a  hollow  voice;  and 

when  he  placed  liis  face  near  the  Ix>x,  he  even  felt  upon  it  the  action  of  a 

inyviteriouR  breath.     When  he  presented  any  object  whatever  in  front  of  the 

mouthpiece,  and  a*ke«l  the  voice  to  natiie  it.  an  answer  immediately  came  from 

the  fiiK>aking  tube.     The  box  was  suspended  freely  frmu  the  ceiling,  and  it 

^puM   Ik>  made  to  swing  at  the  extremity  of  the  chains;  it  was  empty  and 

^&latcd  in  space.     People  were  lost  in  conject\)re  as  to  the  secret  of  the 

experiment.    Among  the  unlikely  theories  that  were  put  forth  was  that  of  the 

invisibility  of  a  person  ohiaine*!  by  unknown  processtt*. 

.^s  usual  in  these  kinds  of  impostures,  there  was  here  merely  an  ingenious 
a])plication  of  n  srienlitlc  principle.  A  physicist,  K.  J.  Ingennato.  revealed  the 
ni}'ster>'  ill  a  i^unphlet  published  in  180(1  under  the  title  of  *'  Tlio  Invisible 
Woman  and  Her  Secret  Uuveiled."  This  tract,  now  rare,  had  for  a  fnmtis- 
jiie«"  tlip  engraving  which  we  reprothice  herewith  and  which  explains  Ihewhole 
pi|»eriment.  The  invisible  woman  of  the  C'apiieniin  convent  was  named 
Frances,  and  thvi  following  is  the  explanatory  legend  appended  to  the  original 
engraving: 
^m  *'  Queetinnn*: '  Francos,  what  is  this  that  1  ]iuve  in  my  hand?  * 
^g  **' Frances  (after  looking  through  the  little  peefi-hol(>,  0):  'A  stick  with 
■  crooked  handle.' 

The  entire  aascmbly  at  once: '  It  is  tncomprohenHible! '  " 

B  Ingennato,  in  his  pamphlet,  cx)>IainB  that  al>ov«  the  ceiling  there  was  a  low, 
rkish  chamber,  in  which  Frances  was  concealed,  and  that  she  look^'d  at  the 
jiM-l  presL-nted  to  her  through  a  buioII  aperture.  1>,  which  was  skillfully 
hidden  by  a  han^ng  lamp,  and  then  answei-ed  through  tlie  speaking  tub*--, 
B  H  II,  hidden  in  the  wall.  The  sound  traversed  a  space  of  about  six  inches, 
that  se|Kiratcd  tbo  ^pvaking  tube  from  the  speaking  irumjjct. 
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UAGIC   IIAKPS. 

^_   The  oxporim^t  which  we  are  ahctut  to  descril*.  while  it  is  thoroughly 

^pentilic,  was  taken  up  under  the  naine  of  "-'ISolian  I  Carps"  by  Uohorl-lloudin, 

who  introdiK-ed  several  niodificalions  of  it.     When  the  experiment  was  |)er- 

fomied  by  Wlieatfilone  in  185S,  four  harps  were  arranged  in  a  scini-clrcle  on 

the  stage  of  the  Pnlytecbnie  Institution.     These  harps,  at  the  pleasure  of  the 

■fcierimentnr,  vibrated  as  if  they  were  made  to  resound  by  invisible  handa. 
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to  intirniiil  (III'  vilirHtidiis  iK'fwrcn  llip- iristriiiiii-ntft  iunl  t}ii'  liiir|«,  (he  umU 
Mippnrlinji  tin*  liiiUr  wvtv  i\'\\\t\vA  a(  two  inclies  almve  tl»f  floor.  Ernh  h«rp 
CDtilf]  lifi  r-ut  utT  froin  commitnication  with  the  iuMruiDLmt  liclow  by  turning  it 
iiroiiiiil  iitxm  itj*  (ixt^.  WIkti  H'tfitTt-Hoiulin  intrfHlucce  iIk-  iHut>ion.  he  ubmI 
n  slapr  fli-v:ilit|  in  llir  vt'ry  iiiIiIkI  nf  llii*  tii>«n*tnl«rfi.  TIuk  nliigB  waw  travrrw^tl 
lij  two  fir-wood  rods  whiHi.  after  pnNtinf<^  tliroiiph  thp  floor.  r«it«l  iipim  hnrfis 
pln(vi1  in  till*  Imnds  of  ekillfiil  pLivt^ni.  At  the  coiiiamnd  of  the*  pn>stif]if;)- 
tatoiir  two  uther  hnr}i3  siipjKirted  upon  the  upper  extrvrnity  of  tlic  nxls 
i*j;*H*ul«l  A  tMMMvrt  wliit'h  waa  very  auceetwful.  thnnks  to  Iho  carofii]  prei»ara- 
tiotis  nnd  the  elepant  miVc  ni  ^true.  Of  enuree  the  Iiatj*  were  KUppotuMi  to 
ojMrnile  lhniii{:h  the  iiilervt-ntton  nf  tnediumiiitic  spirit*. 


CHAPTER  IV. 

CONJURING   TRICKS. 

Having  dmcribed  some  of  the  illuBioQs  wliicb  are  produced  with  the  aid  of 
t'laborate  outfits,  we  now  come  to  tlio  more  eimple  tricks  whicli  are  produced 
with  smaller  and  less  expenaivc  apparatus,  and,  somctimee,  with  no  apparatus 
at  all.  In  the  old  days  the  man  of  mystery  ajipeared  on  the  stage  clad  in  a 
rol)e  embroideretl  with  cabalistic  figures,  the  ntnplo  folds  of  which  could  well 
conceal  a  whole  trunkful  of  parapliernalia.  The  table  in  the  center  of  tlie 
sta^e  was  covered  with  a  velvet  cloth  embroidered  with  silver,  and  its  long  folds, 
which  reached  the  ground,  suggested  endless  possibilities  for  concealment.  All 
of  these  things  have  now  passed  away,  and  the  modern  magician  apjwars  clad 
in  ordinary  evening  dress,  which  is  beyond  the  suspicion  of  concealment.  The 
furniture  is  all  selected  with  special  reference  to  the  apparent  impossibility  of 
using  it  as  a  storeroom  for  objects  which  the  prestidigitateur  wishes  to  con- 
ceal. Some  of  the  easiest  and  simplest  of  modern  tricks  that  anyone  with  little 
or  no  practice  can  i>erform  are  very  effective.  The  tricks  in  this  cliapter  are 
far  from  being  all  which  have  been  pnblislied  in  the  iScicnfiJic  A t»irica7i  and 
the  Saenlific  Auierican  Snpphmeut,  but  they  are  believed  to  be  tlie  beat  which 
have  been  published  iu  those  journals'. 


TRICK  WITH   AN   EGG    AND  A   HANDKEKCniEF. 

In  this  trick  we  have  an  egg  in  an  egg-cuji,  wliich  the  prestidigitateur  covers 
with  a  hat,  and  then  he  rolls  a  small  silk  hamlkercliief  betwt^cn  his  hands,  as 
shown  in  Fig.  1.  As  soon  as  the  handkercluef  no  longer  iippears  ('xternally, 
he  o]>cns  bis  hands  and  shows  the  egg,  which  has  invisibly  left  tlie  place  that 
it  occupied  under  the  hat,  while  the  handkerchief  has  juissed  into  the  egg-cup 
(Fig.  3).     We  shall  now  explain  how  these  invisible  transfers  are  effected. 

Two  eggs,  genuine  and  entire,  were  truly  placed  in  plain  view  in  a  basket, 
but  it  was  not  one  of  those  that  served  for  the  experiment.  Behind  the 
basket  was  placed  a  half  shell,  C,  of  wood  (Fig.  a),  jiainted  white  on  the  con- 
vex side,  so  as  to  represent  the  half  of  an  egg,  and  on  the  concave  side  offer- 
ing the  same  aspect  as  the  interior  of  tlie  egg-cup,  A,  to  which  it  can  be 
perfectly  fitted  in  one  direction  or  the  other,  as  may  be  seen  in  the  section  in 
Fig.  2.     It  is  this  shell,  inclosing  a  small  handkerchief  exiu:t]y  like  the  first. 


tuajc:  sT^tiK  tLLfsJoys  ASti  scjssrirjc  DivE/uuoys. 


ifcat  tlat  fiMtiJIgTliiwii  ^had  apoa  the  r^K-^^P  (^-  ^)-  Then,  vhile  vfi"^ 
lk»  Mt  hmd  br  corvnd  the  vbola  vtlh  a  liat  with  whtcli  bo  i-uDRfaled  i 
fc»  villi  tW  fiflit  tMsd  fokUv  turut^I  the  sbelJ  apeide  doim.  I 
hf  dm  !■!■■■  dinppentd  in  the  t^^-cup.  and  iW  IuikIL 
!  ««t.  aauned  chr  «|>|mumicv  tbat  it  proBeuu  in  Fig.  3. 


■nui'x  «iTH  4K  ana  Am  w*vnvituniiKP. 
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The  precUdigitatoar.  b»vit^c  mfi«nrmrd  eecretljr  aeixed  with  his  right  hwi^  i 
boikiv  fK^of  natal,  containinir  an  oral  aperture  (F,  fix-  ^)>  Bluffed  into  U  Ux 
handkwrliief  that  he  aevowd  rimplT  to  rail  mad  oomprcM  betwoeu  liin  Iuidi]'^ 
It  m  almoct  BaJen  to  add  tbat  the  metallic  «Kg  may  bo  eanly  concealed  vitlirr  j 
with  the  palm  u(  the  bond  that  holds  it,  or  with  the  Imndkercliief. 


THE  CONE  OF  FLOWERS. 

la  prMtidi^tatioD  flowere  hare  in  oU  tiinm  ptaved  an  important  part, 
and  lliev  arr  utstialK  i-mptnvi-d  in  preferenoe  to  other  objects,  unre  they  gire 
the  experiments  a  pleading  otEpect.  But,  in  mnt<t  au>eis  natural  llowere.  e^pe- 
ciallv  when  it  is  neowBary  to  conceal  their  |irTTM>tice,  are  replaced  by  paper  or 
feather  oii€«.  tlie  bulk  of  vhicb  is  more  easily  rediiceil.  Such  is  Uie  ca«e 
tliv  cx{>cnntcnt  which  we  are  hUiiu  to  prewnt,  and  which,  it  itiiiiit  >k!  cu 
fftve<l,  re<4uiree  to  ho  wen  fruoi  some  little  distance  in  ord«rr  that  tlic  Bivclat 
may,  without  too  groat  an  eflnri  uf  the  imagination,  be  led  into  the  deludi 
that  they  are  looltin;^  at  i^onine  floweni.    However,  oven  seen  cloee  by,  the  trick 
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one  to  the  same  (lefrr'^e  an  ail  Diokp  tliut  consist  in  mtiRin^  tli^  appRar* 
of  more  or  less  bulky  ubjwt*  where  imtliing  was  porcoived  a  few  uioiuentB 
iooa. 

rho  prcatuligitatenr  tuk€«  a  mnvHjutiHjr  and  Umns  it  into  a  cone  bpforo  one^ij 
It  16  impossible  to  BiipjKMe  the  ctieltMin*  bere  of  a  cloiil>I»>  bottom,  and 
tho  cone,  geutlv  shaken, 
tmee  filled  witb  flowers 
i  hmxe  coiue  fn>m  uo  one 
va  where.  The  number  of 
n  even  becomen  »o  great 
t  Ibej  soon  more  tban  611 
ooue  aud  drop  on  and 
Br  tbe  floor. 

The  two  «idc«  of  tbe  ilowers 
>toTcd  are  reprewiited  in 
.  3,  where  they  are  lettered 
Hid  B.  Each  Itowor  cou- 
I  of  four  petals  of  various 
trs,  cut  witli  a  punch  out 
Tery  ibia  tissue  paper. 
m  examining  Fig.  A,  we 
oppwite  un  tbti  petals  1. 
I,  and  4  gammed  U^tber 
the  exlremitifu  of  their 
erior  eidee,  while  Fig.  U 
wi  us  the  petals  2  aud  3 
ted  in  the  same  manner 
;he  opposite  side.  A  ainall. 
f  light  and  thin  stiH^I 
\lig,    I),   formed   of    two 

pg  aolderrd  togetlier  at  tbi^  liottom,  and  pointing  in  nppiHtite  directions,  is 
d  to  tbe  two  exterior  i»ctjilM.  I  and  4,  of  tbe  flower,  and  is  conrealfld  by  a 
d  of  paper  of  the  tiaiue  color,  gumniiid  above.  It  in  iWin  spring  that, 
m  it  ii  capable  of  expanding  freely,  opeua  tbe  flower  aud  gives  it  iU 
iminoua  aspect. 

Quite  a  largo  number  of  tbei»e  flowers  (a  hundred  or  more),  united  aud 
1  together  by  mean«  of  a  tlirend  or  a  rubber  bund  (Fig.  '4,  C)  niakcii  a  pack- 
small  enough  to  allow  tbe  npcmtor  to  coucctU  it  in  tbe  palm  of  his  liatui, 
f-  the  baok  of  which  be  allowu  tlie  (?]H;ctatort>  to  istH!  wbilu  ha  is  furuiiug  the 
me. 


JfW      JIAGIO:  STAOE  ILLUSIONS  AND  SOiHS'TIFW  DIX'KHUlOAS. 


TltE  MAGIC  ROSEBUSH. 

In  lectures  on  cliomistry,  tlio  professor,  in  speaking  of  aniline  colors,  tn 
order  to  givo  an  idea  of  the  coloring  power  of  certain  of  thoHO  Aiib^tanooe,  per- 
forins the  (olloving  cxi»cririient: 

Upon  a  elieet  of  juiper  he  throve  some  aniline  red,  which,  as  well  known, 
cornea  in. the  fomi  of  iride-scent  crj'dtdlg.  lie  nhakcfi  the  Bitrpliis  off  the  papor 
into  Uio  bottle,  so  that  it  woiihl  be  thought  that  imlhing  remained  on  the 
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paper.     If,  however,  alcohol,  in  which  aniline  colors  are  very  solnblp,  ha  poured 
orer  the  pajior,  the  latter  iiiuiMMliHtely  iH-eomw  n-d. 

This  ex|)erinieni  may  be  varied  as  follown:  Instead  of  scattering  the  aniline 
over  pa)ier.  it  is  dufted  over  the  flowont  of  a  white  ro^obiieh,  and  the  flower  are 
Hhuken  ho  a^  hi  n>nder  the  dnst  inviitible,  and  then  when  a  visit  is  received 
from  an  amateur  of  horticulture,  wo  tell  hint  that  we  have  a  majpc  roecbueh 
in  onr  garden,  the  flnwcra  of  which  Iieconie  ro<l  when  alcohol  or  e<dr»gne  iit 
ponred  over  theni.  The  experimcui  is  |>crfoTnied  wilh  the  aid  of  a  perfn 
va|M>ri3wr.  and  Mie  phenomenon  oin^ee  grvftt  Bnrpritw  to  the  flpectators  who 
not  in  tlie  t^ecret. 


iimerv    ■ 
ho  arc  I 


CONJURING   TRiaiCS,  lOB 


"MAGIC  FLOWEKS." 

A  trick  that  lias  contributerl  much  toward  making  one  of  our  lending  magi- 
cians such  a,  favorite  with  the  fair  sex,  is  one  in  which  a  bush  filled  with  genu- 
ine rosebuds  is-  caused  to  grow  in  a  previously- examined  pot  that  contained 
notliing  but  a  small  quantity  of  white  sand. 

After  the  bush  is  produced,  the  flowere  are  cut  and  distributed  to  the  ladies, 
and  by  many  recipients  of  tlie  magician's  favors  these  buds  arc  looked  upon  as 
a  proiiuction  of  fairy  land.  For  many  years  this  trick  has  occupied  a  promi- 
nent position  on  the  progmmme  of  the  magician  in  questiou,  and  mystifies 
the  aiidienco  as  much  to-day  as  ever,  thus  proving  how  well  magicians  keep 
their  secrets  from  tlie  public.  Tlio  trick  is  not  a  difficult  one  by  any  means, 
yet,  regardless  of  its  simplicity  and  tlie  ease  with  which  it  may  be  i>erfonned, 
the  fiurist  would  find  it  anything  but  an  economical  method  of  raising  roses, 
as  u  jierusal  of  the  following  will  show. 

On  thestjigc  is  seen  two  stands  witli  metal  feet,  and  with  long  rich  dra])cry 
trimmed  with  gold  fringe.  On  each  of  the  stands  is  a  miniature  stand  on 
whicli  are  flower-jH)ts. 

The  magician  passes  the  pots  for  inspection,  then  places  them  on  the  stands, 
and  plants  a  few  flower  seeds  in  each  pot.  A  large  cone,  ojien  at  both  ends,  is 
shown,  and  can  be  carefully  examin&i.  One  of  the  puts  is  covered  for  a 
inomcut  with  the  cone,  ami  on  its  removal  a  green  s]irig  is  seen  ]>rotruding 
from  the  sand,  the  seed  having  sprouted,  so  the  magician  says.  Now  the  sec- 
ond pot  is  covered  for  a  moment  with  the  cone,  on  tlie  removal  of  which  a 
large  rosebush  is  seen  in  the  pot,  a  mass  of  full-blown  roses  and  buds.  The 
first  pot  is  again  covere<l  for  a  moment  with  the  cone,  antl  wlien  uncovered  a 
second  rosebush  is  seen,  equally  as  full  of  roses  as  the  other.  I'lie  cone  is  once 
again  shown  to  be  empty. 

A  small  basket  or  tray  is  now  brought  f(trward,  on  which  the  rosesand  huds 
are  placed  as  the  performer  cuts  them  from  tlie  bushes,  after  which  they  are 
distributed  to  the  ladies. 

The  stands  are  not  what  they  appear,  as  the  drajtery  does  not  extend 
entirely  around  them,  but  quite  a  space  at  tlie  back  of  the  stand  is  open. 
There  is  a  small  shelf  attached  to  the  stand  leg,  near  the  bottom  of  the  drapery. 
Three  cones  are  used,  of  which  the  audience  see  but  one. 

The  rosebushes  are  merely  stumps  to  whicli  are  attached  a  base  of  sheet 
lead,  cut  of  such  a  size  as  to  fit  nicely  iu  the  flower-pots,  resting  on  the  sand. 
To  the  stamps  the  genuine  roses  are  attachd  by  tying  with  thread.  When  the 
bushes  are  prepared  they  are  8us[ieuded  inside  of  cones,  by  means  of  a  stout 
cord  that  is  fastened  to  the  stump  by  one  end  and  to  the  other  end  of  wliich 
is  attached  a  small  hook,  which  hook  is  slipped  over  the  edge  of  the  upper 
opening  of  the  cone.  When  the  bushes  are  placed  in  the  cones,  these  cones 
are  placed  on  the  shelves  at  the  back  of  the  stands.      Kefcrcnce  to  the  second 
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moving  will  make  tlie  arrangement  of  tho  »lielf,  back  of  sUuid,  iinil   [Kwi- 
tion  of  conccole*!  cone  plain  to  all.     There  \a  a  rariauc*  in  the  siz^  of  the 
conea.     The  cone  shown  to  the  andicuce  is  aliglitly  larger  liian  tho  cone  that 
is  Iwhiiid  the  GretBtantl.  and  the  cone 
Itehind  tho  second  stunil  is  a  fructiuu 
smaller  than  cillier  uf  tht>  others    Thus 
thecones  will  fltsnaglyonoiu  thcotber, 
in  the  onlcr  naiiind. 

After  the  performer  has  shown  the 
pots,  planted  tho  bceil,  ami  pluwil  the 
poi«  on  the  small  stands,  which  are  nee^l 
to  convintre  tho  spw^tators  that  thero  xa 
no  cunuectioii  Itetweeu  tho  put  and  the 
large  stand,  ho  shows  tho  largo  oone, 
which  is  nicely  decorated,  and  covers 
the  top  of  tho  pot  on  tlie  tirst  stand,  as 
bo  soTB,  to  ftbat  oat  the  light,  that  the 
aeed  may  germinate.  Between  tho  fm- 
gcra  of  tlip  hand  hulding  tho  cone,  he 
has  concealed  a  snmll  mfUil  hIiujic, 
painted  gre«>n,  which  he  drops  tlirongh 
the  cone  into  the  jkot.  In  a  momout 
ho  removes  the  cone  from  over  tho  pot, 
and  in  n  moat  uatiinil  manner  posses  it 
down  behind  thectandand  over  tho  con- 
cealed cuuecuiituiiiiM^' thornBeliiit^li,  and 
rriesthisconnaway  in^iiie  of  tho  larger 
At  tliR  mmc  moment  ho  picks 
up  the  nowor-|iot  and  carries  it  down  and  itliowB  tho  green  Rproiit  in  tho  suml. 

The  jicrformcr  now  steps  to  the  pccoiid  stand  and  corers  the  fi<jwer-poi  on 
it  with  the  cone.  As  soon  as  tho  pot  n  covered^  he  slips  oft  tho  etimtl  liook  sn|f- 
[«irtini(  the  rosebosh,  which  drops  into  the  pot;  the  weight  of  the  lead  base 
keejM  it  in  position  while  the  cones  are  being  removed. 

When  tho  jierformer  removes  the  cone — or  cones,  we  slioiild  now  say,  as  wo 
BTO  two  now  in  pliioit  of  one.altbough  this  fact  ih  unknown  lo  tlu«  luidiimcH' — 
he  passes  it  down  bobinri  the  Htniul,  over  the  concealed  thinl  cone,  picking  it 
np  with  tho  second  rosobnsh  insido.  IIo  now  rolnrns  to  tho  first  stand, 
covers  the  pot.  and  by  i^lippitig  ulT  the  hook  holding  tho  rosebush  in  ponitiou, 
and  removing  tho  oone,  or  cones,  properly,  from  tho  ]>ot,  shows  tho  second  rose- 
bugh.  lie  now  tarns  tho  Ifirgo  couo  so  the  audicn'.'-c  nin  see  through  it,  and 
nri  the  npper  and  lower  edge  of  each  cnrie  is  blackened,  there  is  no  danger  of 
the  inside  cones  being  seen.  The  rear  of  the  stand  tops  are  eometiitng  of  a 
eroBCont  shape,  to  (lunlitate  the  {Missing  al  Iho  large  cone  down  behind  the 
rtaod  in  a  graceCnl  manner. 
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THE  "BIRTU  OF  FLOWERS." 

The  tricic  tbut  wc  ure  about  to  describe,  aUhougli  old,  is  Tery  intercating. 
The  pn?«tidij,'itut<jiir  romoR  forwanl,  holdinp  in  his  liarid  a  mnatl  cardboard  Iwi 
wliieh  lio  Kays  wntaitia  various  kinds  of  (lower  eeeds. 

"  Here  tliero  ie  no  tieod  of  moisture,  cartli,  or  time  to  canso  the  mm-iI  W 
gcrriiinato,  lliu  |>]unt  to  Hjiriiig  itji,  and  the  flower  to  bloom.  Everything  takea 
place  instanbtneouuly.  Would  not  n  ro^e  in  my  buttonliolu  imxluct!  a  cbanii- 
ing  elTuut?     A  eti'oko  of  the  waiid  upon  the  sood  dejRH-ited  in  the  desired 
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place,  and  kco!  tlie  rotto  apiioarx.  A  fow  seeds  are  in  thitt  liLtto  box  (rig.  1,  A) 
that  wo  sball  corer  for  nn  iimtunt  ko  tliat  it  cannot  be  seen  how  flnwera  an* 
born.  It  IK  ilonu-,  let  uk  lake  off  tlio  cover;  violete,  forget- me-notit,  aod 
Enater  daisicH!  ure  here  all  froshly  blown. 

**  You  ure  siispiciouH.  jufrlmpK,  and  rightly,  of  the  little  tin  bit<c,  and  mnre 
flo  of  '  'Ver.  Well,  tlicn,  here  is  a  Bmall  goblet,  the  traiuipareucy  of  which 
iu  perto.  and  thitt  borrowed  hat  with  vrhioh  I  cover  it  can  liave  nndei^ne 
no  pi-eparation.  Let  lis  remove  it  (]uiekly,  for  the  Rowere —  What !  no 
flowcre?  Ah  !  it  is  lierraufto  T  forgot  to  sow  the  eeeds.  Irft  ub  begin  the 
oiwration  over  again.  What  flowers  do  you  want — a  miguonetto,  a  violet,  a 
msrignld  ?  Here  '\&  a  6«>ed  of  each  kind,  which  I  ehall  ]»it  into  the  gloea. 
Now  let  each  one  tell  nie  the  ilowcr  that  he  prefers.  Now  I  cover  the  glaM_ 
aud  count  Uiree  eecondtt.     See  the  mn^ificent  bouquet! "     (Fig.  3.) 
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Finally  the  trick  is  finifih(»d  by  tAkiii^  from  the  hat  n  niinilwr  of  ttniall 
bonqiietA  that  are  offered  tu  the  liidieB.  Tbe  following  is  an  explanation  of  tho 
various  trick»,  beginning  with  that  which  iuToIve%i  the  btfuloumcre  of  tlie 
magician  himaelf. 


W 


I.  Tor  nuTTOxnoLK  Kogs. 


This  \s  a  et^mle^s  artificial  rose  of  iniiHlin,  which  is  Bccurod  by  a  strong 
black  tfilk  thread  arreatcd  by  n  knot.  To  this  thread,  which  sbonld  be  five  or 
■ix  inchoa  in  lenf^tb,  ia  attached  quite  a  Btrong  rubber  cord  eiipablo  of  being 
doubled  if  need  be.  The  free  extremity  of  the  rubber  tmveriscB,  iu  tho  fifBt 
place,  the  left  buttonhole  of  the  coat,  and  ihon  a  Mnall  eyelet  formed  beneath, 
and  then  pulses  over  tho  chest  and  behind  the  back,  and  is  fixed  by  tho  extrem- 
ity to  one  of  the  rijjihl-lmnd  buttons  of  tho  waistband  of  the  trousers. 

When  the  prestidigituteur  conien  uinm  the  stage,  the  ro80  ia  carried  under 
bis  left  annptt,  where  ho  holdg  it  by  a  Blight  pressure  of  the  arm.  At  tlie 
proper  moinout  he  raises  bis  wand  toward  the  right,  and  looks  in  the  sanie 
direction  in  order  to  attract  the  eye^t  of  the  spectat^irg  Ui  tliat  side;  but  at  the 
same  time  he  separates  his  arms  slightly,  und  tho  rose,  held  by  the  taat  rubber, 
suddenly  puts  itself  in  place.     The  magic  effect  pi'oduced  by  the  instantaneous 

,       appearance  uf  this  Bower,  coming  whonco  uo  odu  knows  where,  could  out  be 

i       appreciated  without  having  been  seen. 

r 


11.  Tub  i-'LowKjts  in  thk  Small  Box. 


In  th«i  second  appearance  of  floworv,  produced  by  mefUiB  of  the  smalt  appa- 
ratus flhovm  in  Fig.  3,  Uiere  is  really  nothing  very  mysterious.  The  special 
object  of  it  is  to  bring  into  relief  the  experiment  that  is  to  follow,  and  iu  which, 
evidently,  there  can  be  no  question  of  double  Iwttom.  Atoreover.  the  divcr- 
aity  uf  the  nteaiis  employed  cuntributoa  iwwcrfully  toward  astonuding  the 
i       6iKH:talors. 

I  Fig.  a  shows  in  section  the  throe  pieces  of  the  apparatus,  which  are  placed 

I  eepurately  npun  the  table  in  Fig.  1.  A  is  tho  cylindrii^al  tin  box  in  which  the 
I  seeds  ore  sown,  and  \i  another  box  of  slightly  larger  Uiiuueter,  but  in  other 
1  respects  just  like  the  first,  which  it  entirely  covers.  To  the  bott^^an  of  R  is 
I^K^xed  a  Rmull  bouquet  of  artiticiid  fluwertf.  liy  slightly  squeezing  the  cover,  C 
^V(which  is  of  thin  brass),  toward  the  bottom,  tho  box,  B,  with  the  boiujuct,  is 
I  lifted.  If.  on  the  contrary,  tlic  box  Is  loft  upon  the  tabic,  the  8|>octatons  do 
]>erceive  the  sidistitutiou  made,  and  tliink  that  they  all  the  ti""  ""^o 
,  box,  whence  they  believe  the  flowers  started. 

IU.  The  Bortjt'ET  itt  thr  Glass. 

This  is  the  rao6t  interet;ting  part  of  the  experiment. 

As  we  have  said,  the  glass  is  first  covered  with  a  hat,  and  the  prestidigita- 
teur  feigns  astonishioent  upon  seeing  that  the  ttowors  have  not  appeAre<l,  bat 
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at  the  very  instant  at  which  tho  bnt  i«  lift«d,  vhcm  all  eyas  nra  (ixod  upon  the 
glass,  looking  for  tlic  botKiiict  nnnouiiccd.  the  opcnitor,  wlio.  with  tbe  right 
tmticl.  hohlB  ihe  hat  cnrclo&sly  resting  npon  the  edge  of  the  table,  guddoiit; 
eticka  his  middle  Huger  in  the  cnnlbonrd  tnb«  tijced  to  the  Imodle  of  the  l)otL* 
qiiet,  wliicli  has  iHteii  phit:ecl  in  iidvnnce  npon  a  hruckot,  as  shown  in  Fig.  1, 
and.  immedlaUdy  raiding  his  fingitr,  introduTOa  th?  lloirerB  iuu>  the  hat.  talcing 
good  care  (and  ihio  id  an  imporUinl  point)  not  to  turn  his  gaze  away  from  Uic 
ginsfl  to  thQ  bouquet  or  hat,  n»  one  miglit  feel  himself  h>d  to  do  iu  sacb  a  caw. 
This  intnidiinlion  tit  tito  bouf|iict  should  bci  fffcuted  in  h«8  than  a  ^(>rond.  tiftfr 
vhiuh  the  hat  id  hehl  uluft,  uliilc  with  tbe  left  huutl  wme  imaginary  Bewie,  the 
kinds  of  nrliich  are  designated  in  meaeiire  aa  they  aro  taken,  arc  ((elected  from 
the  ranlbonnl  box  iiml  tiiiecettttively  de[>osite(l  in  the  gloM.  So,  thia  time,  be 
certain  of  it,  tlie  llowere  will  n])pear. 


I 


lA'.    TllE    8»AI.l.    BOL'QUETS    IS    THE    HaT. 

There  is  not  a  aoeonU  to  he  lost;  the  spectatorB  are  admiring  the  honqnet 
and  are  aetonit^lier]  to  nee  it  make  Un  apj^earance.  The  ojtemtor  rery  ijtiiL-kly 
pro^ti)  by  tbi«  moment  of  surprise  to  introduce.,  by  the  satne  proceee  as  befora, ; 
a  package  of  Hniali  huiiquets  tied  l^igether  with  a  weak  thread  that  will  after- 
warti  ho  broken  in  the  hat.  We  have  not  figured  theee  bonquet^  upon  the 
bracket,  in  order  to  aroiil  complication.  Of  course,  a  skillful  operator  vill  unt  i 
hasten  to  produce  the  ftmall  bonquets.  Ue  will  advance  toward  the  cpectatoi« 
as  if  the  experiment  wero  ended,  and  os  if  he  wiiihed  to  return  the  hat  to  tUv 
pervon  from  whom  he  borrowed  it.  Afterward  mabing  btrlierc  anever  a  requcM, 
heEays:  ''You  wish  some  flowers,  madam?  And  you  too?  And  are  tlieru 
otlterH  who  wish  some?  I  wilt,  tlien,  empty  inlti  the  hat  the  rrat  of  my  wonder- 
ful seeds,  and  we  slinll  «ee  tiie  result."  It  U  at  tine  moment  that  tbe  spectators 
are  attentive  ami  Uiat  all  eyes  are  o|ien  to  sec  the  advent  uf  the  Qowora. 


TRICKS  WITH    A    HAT. 


Preetidigitateure  frequently  borrow  from  tlietr  spectatAre  a  bat  tliat  eerrce 
thein  for  tbe  performance  of  reiy  noat  tricks  which  aro  not  always  easily 
cxpUuned.     We  shall  dewriW  some  of  the  most  interesting  nf  thrav. 

The  o]tenitur  will  begiu  by  proving  to  yon  that  tbe  felt  of  yonr  bat  is  of 
bad  qtiality,  and.  U>  itiis  effect,  he  vill  pierce  it  here  and  there  with  hia 
flng«r.  hit<  magic  wand,  an  egg.  and  with  a  bust  of  other  objetta. 

This  is  all  an  illusion,  the  mptcry  ot  which  i^  expluini-d  b<i  our  ftrstengniT- 
iag.  (See  tbe  0ni^r  H.)  It  is  either  of  wood  or  cardboard,  and  termiitatea  in 
«  long  ilender  needle.  The  pre^Jdigitatenr.  who  has  concealed  tbe  finger  in 
hia  left  tiand,  thrnsts  the  point  into  the  top  oi  the  hat,  wfaow  iott-rior  is  turned 
toward  tbe  qiectaton.     ACterwanl  mi&ing  the  light  Itand,  the  fore6nger  of 
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wbich  ho  pointfi  forward,  he  E«emB  to  be  ubout  to  pierce  the  top  of  the  bnt,  but 
instead  of  ODislihig  tite  niot.iou  bcviiD,  be  rjiiickly  eoizea  in  the  interior,  between 
tlie  thumb  ami  foretingor,  the  itoltit  r*S  tlie  iicollti,  vi^gles  it  around  in  nil 
ilirfKjtJnuK,  turns  tlie  hut  over,  nnd  tlio  carilbonnl  fingyr,  which  move*.  wtmiB  to 
Ite  the  prcstidiffitatenr's  own  tinger.  The  name  operation  is  iwrformed  with  tho 
wooden  halF  egg,  C.  iind  the  roil,  A,  wbiob,  hke  tlie  finger,  apjMutr  to  traverse 
the  hat«  in  the  interior  of  which  are  iiiddcn  t)it>  true  rod  and  egg.  We  may 
IJkemse  Holder  »  needle  to  »  b»lf  of  a  fivo-frano  ptoL>o,  and  tbux  vary  tlio 
objccU  employed  for  this  recreation  to  infinity. 


PAUITIO   A   riMOKK,    KUD,    ANU  IHK(   THROUOIt    A    HAT. 

In  order  to  take  from  a  hat  a  large  quantity  of  paper  in  ribbons,  and   tlien 

it.  and  even  a  dnok  or  a  rabbit,  there  w  no  n?ed  of  special  iippamtuB  nor  of 

amount  of  ilcxterity,  and  atill  k-Hit  of  Lhc  revolving  bubbiit  or  of  tho 

myi<teriori(t  machine  whose  existence  18  getierally  believed  in  by  tho  specttttora 

when  they  8oe  the  paper  (jilling  regularly  fmm   tlio  hut.  and  turning  graec- 

'  fully  nf  itwir  OB  the  wator  fruni  a  new  t^cxt  of  fountain  would  do. 

Nor  IK  tbere  here  any  nceii  ot  a  high  hat;  n  simple  Blraw  hat  (or  a  cap.  at  a 

[pinch)  will  suffice.     The  invi^tidiyitatmir  holds  c\mv  pn*SM;d  to  his  breast  and 

[hidden    under  hid  trout  a   roll  of  tin*    blue  ptipiM'   preptrt'il    for  tlie    priming 

^apparatuR  nf  the  Morse  telegrii|»1i,  and  wbicli  ig  eo  tightly  wound  that  it  has 

the  aspect  and  coDsistenoe  of  a  wooden  diuk  with  a  circular  aiwrturo  in  the 

center.      In  inruing  arunnd  tiFtcr  taking  the  hitt,  the  opening  of  which  rests 

'  against  his  breast,  the  operator  deftly  introdnces  into  it  the  roll  of  paper,  which 

haf!  the  proper  diameter  to  allow  it  to  enter  by  hard  friction  Ha  far  as  the  top 

of  the  hat;  and  t^tay  where  it  is  put  crcu  when  the  hat  is  turned  oTor. 
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Wore  it  nwKicd.  tho  paper  might  he  heM  by  a  proper  pre«Biire  of  the  left 
hand  exerted  from  tlio  exttfrior.  The  intrndmaion  of  the  jjaper  is  effected  in  & 
fraction  of  a  ^-i:ond. 

"  Your  hat,  my  dt-ur  sir,  was  dt>iibth<HH  a  little  too  wide  for  your  bend,  (or  1 
notice  witliin  it  a  tuiid  of  pa|>er  designed  to  diminish  the  internal  diamoter," 
«i)'M  the  prudtiJigitttteur,  wliile,  at  the  same  time,  he  dnins  froiii  the  hat  the 

end  that  terminates  the  pn- 
{ler  ii)  the  centre  of  tlic  roll. 
Then  he  reTtTBec  the  hat  eo 
tina  the  interior  cunuot  he 
seen  by  the  Bpuctators.  The 
Iia|KT  iniiiic<i  lately  boj^in*  to 
unwind  of  it^eU  and  to  fnll 
very  regiiUrly  and  withoot 
iiitt-rmiiisioti  to  tb(>  right. 

When  the  full  of  the  pa- 
[KT  lio^fiiiH  U>  slairkeii,  tbtitis, 
in  ^ucnd,  wboii  no  more 
than  a  Ltiinl  i)f  tht>  roll  re- 
mains, tho  pre^tidigituteur 
turnt!  the  bat  npsido  down, 
and  with  the  right  band  ]>itllB 
ont  and  nipidly  revoIvt-B  in 
the  uir  the  paper  ribboot 
whose  capricious  coatonrs, 
Buecpfiliii^  one  nnother  be- 
fore the  Unit  have  bad  time 
to  fall  to  the  floor,  prodace 
a  very  pretty  effect,  aa  shown 
in  our  kocoiuI  engraving. 
The  quantity  of  |iH{ier  ex- 
tractod  from  tlie  bnt  appears  aIni  in  thin  way  nineli  gruuter  than  it  rcully  in, 
and  Ht  length  forniK  ii  pile  of  RtJiigidnralilo  bidk. 

'I'bia  ex)iertmetit  tiiay  ho  oomph-ted  in  tlic  following  manner:  Tho  o|icrator, 
npprou<diing  his  table,  which,  upon  a  txjiml  eugjionded  behind  it,  carriefl  a  firmly 
bound  jiigonn,  quiokly  i^eizeig  tho  poor  bird  in  {lassing,  and  conceals  it  under 
tlio  pile  of  piiper.  wlilte  he  piittt  the  latter  back  into  the  hat  in  order  to  f)ee,Baj8 
be,  whether  all  that  bins  been  taken  out  can  be  made  to  enter  anew. 

Having  tbuH  intrufluced  the  pigeon  or  any  other  object  into  the  hat,  the 
pi^r  is  takeu  ont,  and  it  is  at  the  moment  that  the  bat  is  n^tntored  to  its  owner 
that  he  pretends  to  discover  tlmt  it  still  contains  eometbiug. 


I 
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HAT. 


Thift  old  trick  always  mniiBeg  tlie  Bpectators.  Some  egj^B  are  broken  into  a 
l»orcel»m  Tesw*!.  sfjnic  tionr  is  aclilei]  tliert'to,  iinil  tliere  in  even  iiiforporotcil 
wiUi  the  \MBte  the  oggshellii  and  a  few  dropa  of  wax  or  steariue  from  a  near-by 
cmulle.  Tlin  vliolo  Imving  Iwuii  jiiit  into  a  hat  (Fig.  t),  t}ii>  latter  ik  juused 
three  tioiv«  over  a  lUiiie,  and  an  excellent  cake,  baked  Ut  a  turn,  is  Uikeii 
Fout  of  thiii  new  get  of  cooking  ntcnsilit.     Ab  for  tjie  owner  of  the  hat,  who  hm 
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]>iu«ed  tbroufth  a  iitate  of  groat  appreheiiainn,  he  finds  wilb  evident  eatiefacliua 
(at  least  in  inoitt  ca^M)  that  iiis  lii'ad  gear  liati  pri'Mirrud  no  Inices  uf  Uu-  mix- 

^  ture  tlmt  waa  poured  into  it. 

■  Fig.  2  fihowB  the  ai){Hiratns  eiii{ili>y(>fl  hj  prpstidigitateurx  tn  biikc  a  rake  in 
a  hat.  A  iu  an  eHrthcn  i>r  porrelain  vef«ol  (it  may  aisa  be  of  metal)  into 
which  enters  a  nietjdlic  tiyhndcr.  It,  which  is  provided  with  a  Hnnge  at  one  of 

Hit«  extrctoitiea  and  ig  divided  by  a  horizontal  partition  into  two  unequal  coui- 
|»artments,  *•  and  </.  The  Jnterinr  of  the  i»irl.  //  is  |itiinte<l  wliit«  an  tva  to 
imitate  jwrcelain.      Finally,  when   the  eylimier.  H,  is  wholly  inserted  in  tlie 

H  vessel,  A.  in  wliich  it  in  lii-td  by  foiir  npritigH,  r,  r.  r,  r.  fixed  to  the  etidex,  Ibure 

^ia  nothing  to  denote  at  a  abort  distanoo  that  the  vnssel.  A,  is  not  empty,  just  as 
it  was  presented  at  the  lieginninir  of  the  oxpL'riincnt. 

The  pre^tidigitateur  h:ti<  tweretly  iiitraditeed  into  llie  liat  the  small  cake  and 
the  appamtiis,  H,  by  making  Ibein  fall  eiiddenly  from  a  bnickot  aflixod  to  the 
["back  of  a  chair.     That  at  tea^t  \h  the  aio>st  practtoal  method  uf  operating. 
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The  reseel.  A,  about  which  there  U  nothing  peculiar,  is,  of  cotiree,  sub- 
mitted to  the  examination  of  the  epoctatorg.  The  object  of  adding  the  flour 
18  to  rentier  the  paste  less  lluid,  and  to  thus  mora  certainly  avoid  the  prodne- 
^  tion  of  Btains. 

The  cake  being  arranged  under  the  sppuratug. 
B,  in  tli(!  K]»)ce  tl,  t)ic  coiitetiU  iif  the  vessel.  A, 
poured  from  a  certain  height,  fall  into  the  part 
r  of  the  tippumtiiH ;  then  the  vetifiel.  gradually 
brought  nearer,  is  quickly  inserted  into  the  hat  in 
order  W  kv\-/a3  therein,  and  at  the  eiinie  time  ithioto, 
the  roueptacle,  K,  with  its  oontenti>,  and  leave  only 
tbe  cuke. 

Fig.  3  fihowR  this  laet  operation.  We  have  in- 
teotiouully  uliown  the  jiart,  B.  jirojccting  from  the 
vesBol,  A,  but  it  will  bo  uiideratood  that  in  reality 
it  mnst  be  inserted  up  to  the  base  at  the  moment 
at  which  tlie  vcRgcl.  A,  introdnced  into  the  hat,  ifi  concealed  from  the  eyrB  of 
till-  t<|K-('Utor8.  The  ])reetidigitateur  none  the  lags  contiuueB  to  move  im  finger 
all  around  tlie  interior  of  the  double  vessel  a8  if  lu  gather  up  the  remainder 
of  the  |ta»te,  which  he  makes  believe  throw  into  the  hnt,  upon  the  ritn  of 
whicli  lio  even  afTecttt  to  wijic  hiti  fingers,  tu  the  gi'cat  dig- 
quietude  of  the  gentleman  to  whom  it  belongs. 

The  o\purtnii-ut  iiiuy  be  oonipliiiiiled  hy  Br^t  burning 
alcohol  or  fragineutB  of  paper  in  the  compartment  c  of 
the  nppumtiie.  Some  preutidigitalcurs  orcu  wld  a  little 
Bengal' tire.  But  let  no  one  imitate  that  amateur  preeti- 
digitotonr  who,  wishing  to  render  the  osperiinont  more 
brilliant,  put  tnu>  t!ie  receptacle  Buch  a  quantity  of  powder 
that  a  diawter  saiwrvcncd,  80  that  it  became  neoeBsiiry  to 
thniw  water  into  the  burning  hnt  in  order  to  extinguish 
Llie  niiscent  tire. 

The  following  method  of  iHikiug  a  cuke  in  a  hnt  is  a 
decided  iruprrjvemeut  over  the  old  trick  with  tlie  porcelain 
TMsel.  It  ho^  the  advantdgt*  of  boing  able  to  bo  employed 
anywhere  and  of  pru^iuciug  a  compk'U>  illusion. 

Before  beginning  the  experiment,  take  three  eggs,  and 
having  blown  two  of  tliom,  cloeie  the  apertures  with  white 
wax.      Place  the  three  eggs  upon  a  plate. 

Within  the  left-hand  side  of  your  waistcoat  place  a  flat 
cake,  and  then  miiko  your  appearance  liefore  the  upectators. 

Having  borrowc?d  a  hat,  place  it  upon  the  table,  and,  after  aecretly  intro- 
ducing the  dike  inUi  it  (Fig.  4),  take  an  empty  i>gg.  crack  the  shell  upon  the 
edge  of  the  plate,  and,  inserting  your  hands  in  the  hat,  make  believe  empty 
tlie  conteuid  of  the  egg  into  the  latter  (Fig.  5). 

1b  order  that  the  means  employed  may  not  occur  to  any  one,  take  the  pei^ 
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feet  egg  and  let  it  fall  nfHin  the  plaio  m  tlmt  it  will  break  and  its  contonU 
flow  oaL  Then  Uike  ilie  Jt'iimiiiiiig  egg  ami  opcmle  ai*  Willi  the  firet.  All  joa 
hare  lu  do  tlicn  is  to  [laftB  the  liat  back  and  forth  a  few  titnc«  oror  the  flame  of 
a  candle  in  urder  to  cook  th«  uia^  and  tbcu  to  serve  the  cake. 


I 


THE  EGG   AND   HAT  TRICK. 

An  effect  dne  to  nn  invisible  thread  is  tlu;  rulldHitig; 

Some  months  ago,  in  a  Parisian  public  csLnhliifluuont,  il  clown  took  a  hat 
and  a  handkerchief,  and  then,  after  abowiug,  by  fijircudiitg  it  out,  that  the 
Iwitdkurcbii'f  H-imeiii|>tyr  difw 
an  egg  from  tlie  folds  of  the 
erumplctl  fabric  and  allowed 
it  t'jdrap  int'j  the  hat.  Then 
be  look  up  the  handkerchief, 
Bbuok  it  out  again,  crumpled 
it  lip,  found  iirinth(>r  e^g,  and 
let  it  drop  irit»  tlic  hat,  and 
BD  on.  When  it  niighl  have 
boen  fltip[)o«('4l  that  the  hut 
contjiii)c<l  a  certain  niimlM^r 
of  pggA,  lie  turned  it  upside 
down,  and,  lo  and  behold,  the 
bat  watj  empty!  All  tlmi'cgH 
from  the  handkerchief  were 
rediirad  to  a  single  cue  at- 
tached by  a  tlireu<l  to  one  of 
tbegidci!  nf  the  hnndkemhief, 
and  whiub  the  amtwiug  op- 
erator maliciously  exhibited, 
after  oeemlng  to  look  for  the 
Tunisheil  t*g):a. 

While  tlio  handkerchief 
waa  stretirhe'l  nut,  the  egg 
vaa  behind  it,  and,  although 

it  was  shaken,  reinnineil  suspended  by  itti  thread.  In  crumpling  the  handker- 
chief it  waaoaiiy  to  fleem  to  Und  the  egg  in  it,  and  to  put  it  in  the  hat,  where  it 
did  not  remain,  however,  for.  lifted  \t\  Thethrpiui.  it  resumed  Its  phioo  behind  the 
handkerchief.  Our  engraving  shows  the  lifLiidkeri^hittf  al,  the  moment  that  the 
egg  has  been  ruttioved  by  the  thread  on  the  slide  opposite  that  of  the  spectators. 

On  attaching  a  black  thread,  sixteen  or  twenty  inches  in  length,  to  an 
empty  e^,  and  ^electing  the  egg  thus  prepared  from  a  lot  of  ordinary  eggs,  as 
if  by  chance,  we  have  a  ready  meaiiH  of  amusing  and  mystifying  spectators  for 
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&  lonf;  time.  Having  hookotl  the  fron  extremity  of  the  thrcwl  to  a  buttonhole 
of  the  waietuoat,  let  iib  Ih;  the  egg  \x\inn  i\xv  luhle.  Aftiir  u]>]>HrenUy  ordering 
it  to  approacli  us,  it  euflices  to  recwle  from  the  table  to  make  the  docile  egg 
otwy  the  eoiiiiiiatnl.  Hy  the  Rutiie  means  it  may  be  matlc  lu  niake  \i&  exit 
alone  from  a  hat;  or,  agai]i,  by  bearing  n^wn  the  invisible  thread,  it  maybe 
niado  to  dauoe  npuii  n  cane  or  iipnn  the  hanfl;  iti  a  word,  to  j)erforiii  varioos 
operations  that  eggii  are  not  acoustometl  to  perform. 


Mr LTI  PLICATION   OF  COINS, 


■ 


TTpon  A  Rmall  rectangular  tntr  of  japanned  eheat  iron,  mmilar  to  thope  in 
oommnn  use,  are  phice4l  m-voii  wttiw  (Tig.  I).  A  sptM-tjitdc  Ik  jL-ikod  to  rwx^ivn 
these  in  bin  hand  and  Ut  prit  the  coins  Imck  npnn  the  tray,  one  by  one.  and  to 
count  them  with  a  loud  voice  act  hu  doLS  ^i.     It  ro  then  found  that  the  number 

has  doubled,  there  being 
fnnrteen  instead  i>f  seven. 
Themnieo]KTatiou  re}>ofttfd 
gires  as  a  mnilt  twenty-one 
<'oin8. 

A»  may  be  seen  in  the 
'Action  in  Fig.  .1.  the  tmy 
!i»«adouMelK)ttom,  forming 
tin  iuter8|nii-e  a  little  wider 
lliuu  the  thic-knei!*)  of  one  of 
ilic  coins,  and  which  in  di- 
udcd  Irendthvripe  into  two 
'final  cnmjinrtmente  liv  a 
!  ■urtitiou.  li.  Theee  two 
•  iitripurimente  are  closed  all 
iiroiind,  HiTi-  at  the  emU  of 
!  lie  tniy,  where  tliere  are  two 
miertures,  A  and  C,  that  in 
lciii;;th  are  riouble  tile  di- 
imieter  of  the  coins.  In  thin 
interspace aroconcctUod  four- 
leen  coins,  iieven  un  carb 
side.  When  the  content*  of 
the  tray  are  emjttied  into  the 
hand  uf  n  «jicctator,  the  coins 
concealed  in  one  of  the  compartments  drop  itt  the  game  time  (Vig.  2).  The 
o[H--mtor  thi'ii  t^iken  the  tray  in  his  other  hand,  and  thusnatiindly  ieixes  it  at  the 
end  at  which  die  now  empty  com]mrtnKtut  cxietM,  luid  this  allows  the  seven  foiim 
that  are  contained  in  the  other  ix^mpartment  to  join  the  tlnit  ones,  when  the 
Utter  are  rapidly  emptied  inU>  the  lian<le  of  the  spectator  for  the  second  time. 


Mr  i.Tii'i.irAi  niN   ur  iiii\s. 
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A  square  traj,  with  a  double  bottom  (Uvidod  into  four  compartinenta  bj 
divisions  running  iliagonally  from  onu  cornor  Xn  anothtir,  would  |ieniiit  of 
increasing  tlie  number  of  coins  four  times. 

Lot  ua  say,  however,  that  skiltful  preacidigitutenrs  di^peuso  with  th«  double 
bottom.  They  bold  the  coins  HometimeH  under  thn  truy  with  tbeir  fingers 
extonded.  and  eometimee  on  the  tmy,  under  their  thumbs,  and  renew  their 
supply  sereral  times  from  secret  pockets  skillfully  jirranpeil  in  various  partH  of 
their  coats,  where  the  fipeciuturtj  are  far  from  suspeutiiig  tlie  existence  of  them. 


MAGIC  COINS. 

The  Hreet  renders  of  Paris  have  for  some  time  ]>ast  been  (telling  to  pedes- 
trians a  coin  that  can  he  made  to  enter  an  unliuary  wiiiu  bottle.  Thia  culu  is 
a  genuine  t«u  centime  pieoe^  bqt, 
when  it  is  handled,  it  is  found  that 
it  bends  exactly  like  tlm  leaves  of 
B  dining-room  tubtu.  Amateur 
mechanics,  clock-makers,  and  uop- 
IKT  tumors  can  easily  niunufacturc 
similar  ones.  The  process  is  as 
follows: 

Hy  moans  of  a  very  (ine  metal 
saw,  cut  the  coin  in  three  pieces. 
eitlu<r  by  |mndlel  ruts,  or.  lii-ttiir.  by  following  tin*  contnnrK  shown  ifi  Fig.  I. 
If  the  Mpemtion  bt-  Bkiliriilly  pcrforiufHl.  the  marks  of  the  cutting,  too,  will  be 
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nearly  invisible.  Before  tbo  coin  a  sawed,  a  groove  abontftline  in  depth  should 
be  formed  iu  the  riai  by  means  of  a  sav  or  file.  lu  ctiU  cliannel  ur  f^roore  u 
itie<?rt4.*il  »  very  Uiiil  rubber  ring,  wliicli,  Iwfdrt'  it  in  strclchod,  (tboiibl  b*?.  at 
UiQ  most,  one  and  a  bolf  or  two  liue«  iu  diameter.  ]f  tlie  rubber  is  well 
hidden  in  Ibe  groove,  tho  cleft  coin  will  appear  tu  be  aUtolutely  intact 

Owing  to  thin  procent,  the  coin  can  ho  i?asily  int>erted  In  a  bottle  by  placing 
tlic  hauda  as  shown  in  Kig.  'i.  Tiio  hand  thai  l»onds  the  coin  covers  tlie 
mouth.  The  coin  is  ineerte*!,  and  then,  by  a  smart  blowgiTen  the  bottle,  it 
iit  made  to  poes  tbronjih  the  neck.  Owing  to  the  tension  of  the  rnhlwr.  the 
pifCe  ut  oTice  re{;niriK  its  flat  form,  and  the  o{>erator  inukea  it  rin;;  agniuKt  tliv 
glass  ill  order  to  ihow  that  it  is  really  a  piece  of  metal.  In  order  to  extract 
it,  it  U  neciosBUP,'  to  get  the  eaw  marks  exactly  iu  the  direction  of  the  bottte*a 
axia,  thtm  the  t>ottle  is  slightly  inclined,  neck  downward,  and  through  a  few 
blows  on  the  latter  the  coin  is  niiidc  tu  diop  iulu  thb 
hand,  where  it  will  at  once  assume  its  original  form. 

We  shall  now  hare  a  few  wnrdtt  to  say  ahont  what  is 
pilU^d  tlio  "'donble  sou."  The n|>erator places  the  prepared 
cuin  in  his  hand,  luid  calls  strict  attention  to  the  fact  thai 
there  is  no  companion  piece.  Then  he  covers  it  with  hia 
other  hand  for  a  moment,  and  finally  shows  two  ooius, 
instead  of  one,  in  the  first  hand. 

Fig.  3  tibowR,  not  how  the  experiment  is  performed, 
but  how  the  double  coin  Is  prepared.  It  is  simply  an  ordi- 
nary sou.  over  which  i^  placed  a  sort  of  hollow  cover  con- 
taining thu  impression  of  the  coin,  and  which  fita  on  the 
latter  no  accnratety  that  the  piece  looks  like  an  ordinary 
sou.  This  cover  is  lifted  and  niade  to  slide  ahmgside  of 
the  coin,  tints  showing  two  pieces  instead  of  one. 

The  cover  ii«  stamped  from  a  thin  sheet  of  copper  plat.-«d  njR^n  a  aon  serv- 
ing as  ft  mould.  It  might  possibly  he  made  by  means  of  jsome  electro-metnJ- 
Inrgical  process.  The  mutilation  of  United  States  coins  is  forbidden  under 
penalty  of  the  law. 


\^ 


V 


I 


rm.  a— Tint  twrmjE 
sou. 


THE  DISSOLVING   COIN. 


Borrow  a  silver  dollar,  and  have  it  marked,  so  that  it  can  he  identified. 
Ask  some  one  to  hold  the  coin  horizontally  Itetween  the  thumb  and  forelinp^j'  of 
the  right  hand  within  the  folds  of  a  silk  handkerchief,  and  over  a  glass  foil  of 
mUer  held  in  the  left  band.  Fig.  1.  Your  assicitant's  two  hands  being  thus 
occupied,  yon  will  buvo  no  sort  of  indiscretion  to  fear.  Stepping  bock  a  few 
feet,  direct  yonr  assistant  to  let  the  coin  drop;  and  the  impact  aguinet  the  bot- 
tom of  the  glacB  will  I*  hoard  by  the  entire  awembin^e.  When  the  handker- 
chief is  raised  the  coin  is  no  longer  in  the  glass,  bat  has  made  itti  way  to  your 
band  or  to  the  pocket  of  a  spectator.  Let  it  be  examined,  and  it  will  be  found 
to  be  really  the  coin  that  has  been  previously  marked. 


COHJURIHQ   TRICKS. 


123 


In  order  to  perform  this  trick  It  is  nccoasary  to  bftvo  a  disk  of  gUua  of  the 
■line  diameter  ati  a  eilver  dollur  (Fig.  2). 

Hide  tliU  disk,  A  (Fig.  3).  in  tiio  palm  of  jour  riglil  liatid,  turned  tovard 
yon.  This  will  not  preveut  yuu  from  liolding  the  coin  bh»t  ha«  been  confided 
to  you  between  tlie  tiiumb  iiiiii  forctingei-  of  the  same  hand.  While  your  h^ud 
ia  coiiceolod  by  the  handkerchief  in  which  it  its  thought  that  you  jilai^'ed  Iho 
coin.  JDU  shift  the  latter  and  givu  the  uaeistuiit  CIlu  ghutj  disk  to  hold,  by  the 
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e^ge.  of  coarse,  and  not  by  tho  flat  Hurfacc,  bo  that  tlio  siiilK:titiitinn  that  yon 
have  made  cannot  Ijo  perceived  by  the  touch. 

After  tlie  trick  Tiae  been  i«rformod,  do  not  bo  afraid  to  let  the  poreon  who 
has  held  the  coin,  and  who  is  thoron^hly  utstonie'hcd.  examine  the  gltiBfc  and  its 
contents  at  his  leianre.  The  glaxe  disk  ie  entirely  invisible  in  the  water.  ;uid  if. 
afi  it  is  well  to  do.  you  have  taken  care  to  select  a  glass  whose  bottom  id  per- 
fectly plane  and  of  the  ^anie  ilianieter  as  the  disk  (Fig.  2),  the  latter  will 
remain  adherent  to  tlie  glaes  even  when  it  is  inverted  to  empty  the  water  in 
ord^r  to  prure  once  more  to  the  ajpeclators  that  it  contains  nothing  but  clear 
water. 


THE  SPIRIT  SLATES. 

Two  ordinary  wooden-framed  slates  are  presented  to  the  epectators,  and 
examined  in  snocoasion  by  them.  A  fiinall  piece  of  chalk  is  intrcxincjed  between 
the  two  alates.  which  are  then  united  by  a  rubber  baud  and  held  aloft  in  the 
prcstidigitateur's  right  band. 
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Theiij  iu  tlie  geneinU  rUouco,  w  heard  the  ecraUihing  of  the  cludk,  trbicb 
is  writing  Iwtween  tlie  twu  elates  the  answer  to  a  question  a^ked  by  one  of  the 
gpectatorti — the  nmne  of  a  wini  thought  tif  nr  tljt-  niimlxT  of  spot*  obtAincd  by 
tbrowiug  two  dice.  Tbe  rubber  baiid  liariug  bocii  removed  and  tbo  sUtcs 
sei>arat«d,  one  of  them  is  eecD  U>  lie  covered  with  writing.  Tbia  prodigy,  which 
itt  lin^t  High!  («M^nit4  ti*  tie  m  myBteriouH.  ie  very  easily  |iurfonni-4l. 

The  writing  y>'a»  dom-  in  a*lvunee;  but  njmii  the  written  side  of  the  elate, 
A,  there  bad  beoti  pluccd  a  thin  8heet  of  hhick  eardboard  which  hid  tlie  cliar- 

oct^ra   writteD    with   cbalk. 

The  two  ^idet!  of  thtKtiltit^;  Ul tl8 
:i{)[)eHreil  abRnhitely  clean. 

The  Khite  B  ih  Hrnit  ^ivon 
otit  foreiuitiiiiation.und  after 
it  \\QB  been  returned  to  hint. 
the  oiM-rntor  wiys:  "  l>«  yon 
want  to  examine  tlie  other 
onoaleol'*'  And  then,  with- 
out any  hast«,  he  maktv  a 
pfliiB  anidugotiB  to  that  em- 
]dor(Kl  intihnfningcurdi).  The 
shite  A  being  held  by  the 
tiiiiinh  and  forefinger  of  the 
loft  bund  and  the  eJute  ti  be- 
tween the  fore  and  middle 
linger  uf  the  right  hand  (Fig. 
1).  the  LwohundN  are  brought 
ti'gcther.  Ilntat  the  moment 
ut  whieh  the  glnle«aro  sn|H!r- 
])i>iwd.  the  thnmh  and  fore- 
finger of  Uie  right  bund  gnup 
the  fliate  A.  while  at  the  same 
time  the  fore  und  middle 
tinger  of  tho  left  hand  take 
the  slate  B.  Then  the  two  hnnde  ^■jtiinite  iinew,  und  the  slate  tliat  ban 
already  been  exanitiail.  in^tt-atl  of  the  ec<M>nd  one.  iti  pnt  into  the  hands  of  tlie 
Bpoetator.     This  (thifting.  done  with  deliberation,  )g  entirely  iiivtMihte. 

During  the  i:e<-ond  cxiinii nation  the  itlate  A  \s  laid  Itnt  n[ion  a  table,  the 
written  faee  turned  npwanl  and  (.-overed  witli  blaek  enrdtioard.  The  elate 
having  l>eeii  Kiitliciently  examined,  and  l>een  rotnnieii  to  the  o]teriitor,  the  hitter 
lavB  it  upon  the  flrst.  and  l)otl)  are  then  ^nrronnded  by  the  rubber  band. 

It  i()  then  tliat  the  operator  liuIdH  np  the  Ml»i«t>  with  the  left  hand,  of  vhieb 
one  seea  but  the  thumb,  while  upon  the  posterior  face  of  the  ttecond  elate  the 
nail  of  Ida  iniddle  linger  makes  a  itoiittd  reKendiling  that  prodneed  by  chalk 
when  written  with.  When  the  operator  judge*  that  lbi»  little  comedy  has 
U«ted  quite  long  enough,  ho  lays  the  two  slatua  horizontally  ujwn  hia  table. 
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'taking  care  UiU  Lime  tlmt  the  rion-prciuired  slate  shall  Itc  bciieatli  (Fig.  2). 
It  \i  apon  it  tliat  the  block  cardboard  re«)U;  imd  tliu  other  «livtc,  uii  buing 
raised,  sboira  tho  characters  that  it  bears,  and  that  uro  Blut«(l  to  liaro  boeii 
written  b;  an  invisible  spirit  that  slipped  id  between  the  two  slates. 


SKCOND  SIGHT. 

*'The  trick  ia  |ierfonnod  as  foUutrs/'  says  Judge  Jumcs  Barttett  in  the 
Popular  Srience  Neten:  "  Kucli  person  in  the  audience  ib  prcaonted  with  a  slip 
of  paper,  upon  which  to  write  anything  he  or  sUe  nmy  choose.  Tlie  ]m])er 
written  upon  \&  imuiojitituly  m*ci'cte^l  liy  the  writer,  as  much  r-ure  us  poitdibie 
beiog  taken  that  no  one  else  wcr  whiit  i&  written  upon  it.  T!ic  jicrformer, 
who  has  bcoD  alieeiit  from  tho  room  while  thin  \a  l>oiti^  dune,  ik  hroiight  in  and 
led.  OS  if  in  a  state  of  trance,  to  a  chair  within  full  view  of  ever}-  one  preeenU 
A  light  pioL-e  lit  dmiHTv  xa  tlirown  ovi^r  liiiii  m  tlmt  hti  im-onipIoU'lv  i-uvou-d 
by  it,  and  yet  it  is  thin  enough  to  be  translucent,  and  it  cun  be  itecii  he  hm  not 
gone  down  thn>ngh  i\w  floorer  ae(H>nd(-(l  ii|)  through  the  MMling.  The  audi- 
ence is  told  tho  drap«ry  preveut*  Llie  sphere  or  inlluence  w  enell  Ihat  snrninnds 
him  from  being  diKsipatud.  lie  iinw  K-giim  mid  rt.-|HruU,  uord  for  word,  the 
eentencee  vrltten  upon  any  or  nil  tho  slips  of  jiupcr.  Nothing  can  be  more 
astontHhitig;  the  jMi])er  hm  not  left  tlic  poeaeesion  of  the  writers;  it  is  equally 
oartsin  that  it  u  impo^tiilde  tliat  another  person  could  have  aeen  what  was 
^hereon  written,  and  yet  the  triek  is  as  simple  a&  it  in  KurpriHing.  and  that  is 
certaiuly  enying  a  grcjit  deal. 

*'  The  explanation  is  as  follows:  Id  order  to  write  anything  upon  the  slip  of 
pa]>er  given  ont.  one  mntit  have  Romothing  firm  and  flat  npou  which  to  place 
tt,  and  for  this  piirf>ose  hits  of  }>ustt.-b()ar(l  of  u  convenient  size  urn  handcil 
about  the  audience.  The  jiai^t^^board,  hosvever,  is  not  solid,  as  it  seems  to  be; 
the  u]HX'nn<j«t  Liver  of  papirr  I'liii  Ik-  wjiiiniti'd  iit  i>mt  of  the  wigett  from  the 
layers  beneath  it,  and  into  this  sUp  white  paper  introduced.  J'he  uppormoKt 
layer  of  jxiperia  blacked  with  crayon  or  soft  [Ki^ncil  on  itii  under  side,  and  whai- 
uver  is  writt4;n  upon  the  paper  resting  upon  it  is  faithfullj'stoiiiiiled  or  tritttMl 
upon  the  white  paper  inserted.  The  pasteboards,  being  collected,  aro  lakcit 
out  of  the  room  and  given  to  iho  performer  by  his  assistant,  who  may  or  may 
not  be  a  confederate.  That  is,  if  the  2)erformer  is  very  skillful,  he  may  diipe 
his  OBsistant  as  wt^ll  ua  IiIk  andiutico.  Ho  may  tell  luni,  fi»r  iimtauce,  it  is 
noccaoary  for  him  to  have  these  jwistcboaRl  rests  and  jwss  his  lingers  over  them 
BO  that  he  tain  Iwcoine  en  Tupport  with  tlip  [wrfifui  with  whom  tliey  were  in  con- 
tact. It  is  better,  however,  at  least  ai  llrst.  to  have  a  coiifedyrate.  The  rest 
iii  eatfy  unongb.  The  inserted  slips  of  t<'ll-t»vhj  pajjerw  are  rullooted  and  carried 
with  him  by  the  performer,  who  manages  to  rcuil  them  cither  tliroiigh  a  hole 
in  tho  drapery  or  by  the  light  that  sift**  through  it  ua  he  sits  covered  up  in  his 
choir  with  his  back  to  the  andienoe.  It  is  well,  ^sometimes,  not  to  have  enoogh 
pasteboard  cards  to  go  round  tho  oudience,  and  give  apparently  at  haphazard 
a  book,  an  athu  or  portfolio,  which,  of  counie,  baa  been  neatly  covered  with 
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{nper  or  cloth  and  tttipplied  witli  blockeucd  and  with  white  paper  aa  are  the 
paeteboard  cards. 

'*  If  aM}tliiug  aUoiild  hap|)en  that  would  jtrevent  readingany  particnUr  strip 
of  paper,  the  performer  may  at  oncy  say  tliat  he  does  not  pretend  to  be  able  to 
reiu)  nil,  but  only  nrich  »ciit«uccH  us  appear  to  Iiiemeutal  vision.  ThiB  will  add 
to  the  effect  and  make  the  trick  appear  all  the  more  myatenou?.  In  stipplv- 
iug  pencils  to  your  audienee  be  sure  to  give  them  good,  hard  ones,  that  will 
require  eomo  presBiiro  to  rnuko  the  writing  legible;  l>e  careful,  too,  that  the 
paper  wiih  wlut.li  you  fnruieh  them  is  rather  thin,  so  that  you  will  gel  a  good 
tmciiig  on  that  you  have  iut^ertcd  in  the  piutvlwtard  rcKt.  As  each  elip  is  read 
by  Uie  jierfornier  the  afieistant  ehoiild  ask  if  any  one  in  the  audience  wrote  tliat 
sentence  luid  if  it  is  correctly  repeated,  and  ilien,  stepping  lo  the  writer  and 
taking  the  slip  front  him  or  her,  he  should  himself  read  it  alond  and  ghow  it 
to  any  one  desirons  of  seeing  it;  this  onhauceii  the  wonder  and  interest  of  the 
performance,  and  also  gives  the  jvcrfonner  time  lo  decipher  the  next  slip.  It 
is  well  to  liHTc  the  sentenecs  lake  the  form  of  qae^tiong  which  the  performer 
can  read,  comment  upon,  and  answer  in  an  oracular  way,  especially  as  this 
takeii  up  time,  and  consequently  gives  fewer  i>elected  slijw  to  read  during  the 
pcrifid  allotted  to  the  trick;  for  to  read  a  few  is  quite  as  wonderful  hk  to  read 
many. 

"Xow  l(!t  the  mat-tor  of  occult  art  nap  tlie  filimai.  Let  him  again  bo  Icil 
from  the  r*x)ni,  ostensibly  to  htive  his  magic  sphere  renewed,  and  let  some  one 
among  the  audience  write  tlie  name  of  a  deceased  person,  together  wiih  their 
own,  on  a  slip  uf  paper,  l^y  a  gix)d  deal  of  Htress-on  the  requirement  that 
one  name  shall  be  that  of  a  {lerson  deceased;  this,  of  coarse,  being  only  lo 
mystify  the  audience.  When  the  iLimes  have  beeu  written  the  performer  is  to 
enter  the  mum.  We  docs  8i>  with  the  sleeve  of  his  coat  rolled  np,  and  his  arm 
bored  to  the  elbow.  After  showiug  there  is  nothing  upon  his  arm.  he  turns 
down  his  shn^ve,  readjiintw  his  eufT,  and  proi'ee<lw  witii  his  trirk.  He  first  niunea 
the  per«ou  whom  the  audience  has  chosen,  in  his  absence,  to  write  the  njiine; 
he  requests  ihnt  jwrxun  to  enimpic  up  the  slip  of  jiaper  upon  which  the  name 
H  is  written  and  rub  it  well  over  his  arm  just  above  his  cuff,  *  so  that  the  writing 
^^P  will  |HMietnite  through  his  sleeve,'  he  says;  now  turning  up  his  sleeve  be  shows 
W  the  writing  that  was  upon  the  pai>er  in  blood-red  letters  upon  his  bored  arm. 

^^  The  manner  of  performing  this  part  of  the  trick  is,  having  ascortainedr  as 
^f  before,  the  writing  upon  the  slip  of  paper  by  means  of  the  traeing.  to  write  or 
W  print  it  with  nnl  ink  mixed  with  a  little  glycerine,  or  red  printer's  ink,  or  oil 

I  color  and  turpentine,,  npon  paper  which   is  to  be  fat^tenetl  upon  the  inside  of 

I  that  part  of  the  jwrfonnerV  coia  sleeve  which  he  instracts  the  person  who  baa 

I  written  the  name  npon  the  paper  to  rub  with  the  popcr.     Tim  paper  may  ho 

^^  neatly  pinne^l  to  the  lining  of  the  cleeve,  caru  being  taken  that  the  pins  d^ 
^^h      not  scratch  when  the  sleeve  is  tttrned  down.** 

■ 


COKJUBING  TRICKS. 


MAGIC   CABINET^ 

The  apparatiiB  by  ineanfi  of  which  objeetH  of  various  flizea—a  card,  a  bird, 
a  chilli,  a  wuuiau,  etc. — Diav  be  aiude  to  apijarctitly  dihiii|)|H.-ur  phtv  ti  large  part 
in  tho  exhibitions  of  magicians,  and  aUo  in  piintomimos  uiul  fairy  t>c6iiOK. 
Among  Etich  apparatns  there  are  gome  that  are  ba^ed  upon  iiigenJour;  mechan- 
ical combinatiuaB^  while  othors  briiig  in  ihe  oii)  of  optica.  We  shall  examine 
a  few  of  thorn. 

The  Maatc  Portfomo. 

This  IB  an  apparatus  whioh  an  itinerant  phvBi^iet  mi<:bt  have  been  men  a 
7wr«  ago  exbibiiing  in  the  Rqiiarcs  and  at  street  norm^rs.  \V\a  method 
was  to  havo  a  spectator  draw  a  card,  which  he  then  placed  between  the  four 
sheet!  of  pai)er  which,  folded  ctobswuvs,  formc<l  the  flaps  of  his  portfolio.  When 
beop«n(Nl  tho  Intti>r  ajain  a  few  itidfATits  afrprward  Ihe  rurd  lui-l  diwippftared. 


UAUU:   {"UUTVOUOH,    KN VlfLUrK:!,    AND  UUXtti. 

or  rather  had  become  transformecl.  ProStiiig  then  by  the  sarpriso  of  his  spec* 
tatora,  the  ahowman  began  to  offer  them  hiii  magic  portfolio  at  tlie  price  of  Hve 
cents  for  the  small  hi?*  and  ttMi  for  Uie  large. 

The  portfolio  was  made  of  two  square  pieces  of  cartlhoard  connected  by 
four  stringH,  tlicso  latter  bcin^  lixe«l  it)  such  a  way  tliat  when  the  two  pieces 
of  cardboard  were  open  and  juxtaposed  the  external  ed^e  cf  each  of  thi>m  waa 
connected  with  tho  inner  edge  of  the  other. 

Tbisoonstitiited.  after  a  manner,  a  double  hinge  that  permitted  uf  the  |iort- 
f(dio  being  oijenwl  from  both  eidea.  To  one  pair  of  strings  there  were  glued, 
back  to  back,  two  Rlieetg  of  paper,  which,  when  folded  over,  fonned  the  Haps 
of  the  portfolio.     It  was  only  neceaeiiryt  then,  to  open  the  latter  in  ono  dircc- 
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tion  or  the  otber  to  render  it  impoesible  to  open  more  than  one  of  the  two 
of  flaiw. 

ThiB  device  is  one  tbat  permits  of  a  liirgo  number  of  tricks  being  perfi)riiie<l. 
(tincc  every  olijci^t.  put  niultir  one  of  tlio  F«tK  of  flnjw  will  apparently  disappear 
or  be  ooDverteiJ  into  eomeltiiiig  else,  »t  ibe  will  of  tbc  prestidtgitaleur. 

Maoio  Envelopm. 

This  trick  is  (i  sim  pi  if)  cation  of  the  foregoing.  'Hie  nffHir  conBiata  of  aer- 
enil  sheet^i  of  iia]»er  of  dilTeroiit  colore  folded  over,  one  n]wn  llic  other.  A 
card  iniilohed  within  the  middle  envelope,  over  which  have  been  folded  all  the 
otheri*.  is  found  to  have  disupiieared  wlieu  the  flaps  arc  opened  again.  The 
6Gcrct  of  tlie  trick  is  verv'  simple.  One  of  the  inner  sheet*  of  ]>nper — the 
Becoud  one,  UBttally — is  double,  and,  when  folded,  forms  two  envelopes  tbut 
are  back  to  buck.  It  is  ordy  nocettHary,  then,  to  o]>en  one  or  the  other  of 
the^  Litter  to  cause  the  ap[)earHUce  or  disappearanco  or  LrauBformatioD  of  such 
objecta  as  have  been  inulosod  within  it. 


Mahic  Boxes. 

Magic  iKfxeti  are  of  several  styles,  aocordin;;  to  the  eize  of  the  objects  that 
one  di*ircB  to  nmke  disupjieiir. 

There  is  no  one  wlio  ha^  not  seen  a  magician  put  one  or  more  pigeons  into 
the  drawer  of  one  of  thciie  boxes,  and,  after  closinfr  it,  open  it  to  find  that  the 
bird8  have  dinapiieim'd.  Such  Ixixes  oonLniii  two  drawers,  which,  when  pulled 
out,  seem  lo  be  but  one;  and  it  it*  'tii)_v  neoeseary,  then,  to  pull  out  the  inner 
one  or  leave  it  clnped  in  order  to  lemlor  tlio  inclosed  binls  visible  or  invisible. 

In  order  to  caxim  the  UiBa|ii)earauco  of  smaller  objects,  trick  perXormerti 
often  employ  a  jewel  box,  and  after  putting  the  object  (a  ring,  for  example) 
into  this,  they  hand  it  to  some  person  and  ask  liini  to  hold  it,  requeeting  him 
bI>  the  same  time  to  wrap  it  up  in  Bovonil  eheota  of  })a|)cr.  But  this  simple 
motion  has  permitted  the  performer  to  tfause  the  ring  to  drop  into  his  hand 
through  a  snudl  i,r:ipo|ieiiing  beneittit  tln'  box.  Yet.  while  he  itK doing  this  tlie 
spectators  think  that  tliey  hear  the  iiotgo  mnde  by  the  ring  striking  against  the 
udes  of  the  liox.  Bui  that !»  only  an  illimion;  fur  tlie  noise  that  is  lieanl  pro- 
ceeds from  a  smull  hammer  which  is  hidden  within  the  cover  under  the 
oecnlc-hoon,  and  whiith  in  rendered  movable  when  the  latter  is  pressed  upon 
by  the  performer.  The  box  can  thus  be  shaken  without  any  noise  being  heard 
within  it,  and  the  epectatoro  arc  led  to  beliovo  tliat  the  object  boa  disappearoi]. 

Ooublc-bfttoined  bo.\es  are  so  well  known  that  it  is  useless  to  describe  them. 
Souictinies  the  double  bottom  is  hidden  in  the  cover,  and  at  others  it  rests 
against  one  of  the  sides.  Such  boxes  permit  of  the  disappearance  or  snbstitD- 
tioa  of  objocta  that  are  not  very  thick,  such  as  u  note,  an  image,  or  a  card. 


I 


COXJuitiya  TuiCKs. 


1S9 


TITT:  TRAVELrNG   nOTTI.K    AND   GLASS. 


Upon  a  table,  at  the  ming  of  tlifi  curtiiin,  tmi  Mbt^«rvc<l  a  lw>ttl(!  iitid  n  gisfls, 
the  latter  full  of  vtido  ii{i  to  the  hrim.  The  prebti<ligLiateur  |)uui-«j  into  the 
bottle  half  of  the  liquid,  "which  otherwise,*'  be  remarks,  "niiglit  slop  over 
durin;;  the  vpyage."  Thon  two  oyHudorB  of  the  same  diameter  uji  the  bottle 
are  tiiiulu  btfuru  the  e.^c&  of  the  tt|weL»t4jrii  out  of  two  sheets  of  jutper  aiid  four 
piua. 

Thesf  Hre  tU*igneH  to  cnvor  the  bottln  ami  the  glasB,  which  liavo  Iweii  wpa* 
mtcrl  from  each  other  by  a  nln>r|  interval  {Fi?.  I).  Int^tjintanwiifily.  ami  in 
an  tnviHible  niaiiuer,  thf 
two  objects  chuii}^  p]acet^ 
twiee,  uiid  yet  there  i« 
uever  anrthiiig  ill  the  pa- 
]>cr  fvliiider^,  which  are. 
ofiteiuiblVf  torn  into  a 
hnndrod  bits. 

I'lg.  i  unraTels  tlie 
mystery.  The  bottle  is  of 
TamitthiMl  till,  )iii(l  botlom- 
le«.  It  rovers  a  »x»nd 
Iwttlu  that  is  similar,  but 
a  little  tfiiialler,  and  in  the 
ouuter  there  is  evjiiooaled 
a  gbuw  Hiaiilar  to  the  ouo 
tliat  has  l>ee)i  (tluiwii,  but 
empty.  It  recetvee  tlieJialf 
of    the     vine    that    wae 

poured  froul  tlie  first  glaoa.  Tbid  operation  ncoeeearily  coutributcd  toward 
cunTinciag  the  spectators  that  they  have  before  thcin  an  ordinary  bottle  pro- 
TJdod  with  a  bottom  and  capable  of  eontaiiiiiifj  a  li<tiiid. 

The  operator  lirst  covers  tlic  Ujttlf.  with  one  of  the  pa])er  cylinders  as  it  to 
BBoertain  whether  it  baa  the  proper  diainoter^  but  immediately  romoves  it  and 
plamw  it  n])right  ii{kiq  thv  table. 

What  no  one  can  miepect.  howeTer,  he  has  at  the  same  time  lifted  the  first 
bottle  by  slightly  comprebHJng  the  paper.  It  is  then  the  itecond  bottle  that  la 
eeen.  luid  which  is  precisely  like  t}ie  other,  the  labels  of  both  being  turned 
toward  the  same  eidc  and  esbibitiiig  a  alight  tear  or  a  few  identical  spots 
defiignni  to  aid  in  the  deception. 

The  operator,  having  dnisht-d  his  jtalavor,  places  the  empty  cylinder  upon. 
the  eeoond  bottle  and  covers  the  gla^  with  the  one  in  which  the  first  bottle 
ie  concealed  (Fig  2).  The  niBgic  wand  id  then  brought  into  play,  and  after 
this  the  paper  cylinder  alone  is  lifted  at  the  Hide  where  the  glass  wjw  in  the  firet 
place  secuj  while  at  the  opposite  side,  the  bottle,  on  being  removed,  exposes  the 
9 


TKica  urru  a  uottlk  axd  aux»»  or  wink. 
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glaiu)  that  it  concealed.  The  operation  is  be^n  orer  again  in  the  opposiu* 
direction  ;  nrid^  finally,  nndor  pretense  of  once  again  showiuf;  that  cither 
pii|K*r  cyliuilor  can  bo  i)iw<l  indifTc-rently,  the  operator  replaoes  upon  the  Mcond 
hcitllo  the  t'vliniler  liiut  lilill  contjiiiiti  the  Hrst  one,  unbeknown  to  the  8{>octator«. 
This  tfl  doiieftu  lapidly  that  the  action  is  apparently  a  frestiire,  bnt  nothing 
mnro  10  Hooded  Ui  free  Llie  cylinder  of  ita  coutentu  uiid  re^tablish  things  in 
tliuir  foriucr  atuLu. 


Ul.SAlM'KARiVNCK  OF  AN    AI'PI.E   AND   A   XINKPIN. 

'I'o  an  apple  and  a  niriepiii,  the  priiifipal  ohjucta  witli  which  this  trick  i« 
(wrfurmuil,  arc  ndde^l  ao  jiceosi^nncs  x\  napkin,  a  lar^^c  voksoI  of  dark  blue  glass, 
and  a  cono  of  coarw  pai>er,  which  is  made  on  the  spot  by  molding  it  orer 
the  niiiopiii. 

Vxvui  Pisappearance  (Fi^j.  1). — The  apple,  "in  order  that  it  may  be  more 
in  sight,"  is  plat'od  uiiori  the  inverted  ^lass,  V,  nnder  the  pajNT  cnne,  while 


tv 


-.^A 


•T^-iV-l 


TRICK  wrra  as  xpfuk  Asa  a  mxemk. 


tho  iuTCTtixl  ninepin  is  covered  with  the  napkin.  S.  throng  vbioh  it  is  held. 
All  at  f»a«  the  napkin,  qnickly  seized  by  the  two  corners,  is  vigoroody  ihaken. 
luid  the  iiinepin  has  disappoarvd.  or,  rather,  it  is  fonnd  upon  the  glass  in  place 
of  thr  apple,  which  had  paei^ed  into  the  prKtidigitalt'iir's  pocket. 

Setwod  lli£ap}R<aRU)ce  (Fiji.  3). — ^Tbe  apple.  Bret  jilaced  open  the  UUei,  ts 
thniwu  iunsiUy  toward  the  paper  cone,  nDd«r  which,  in  laci,  it  is  foasd. 


GOlVJVItma   TRWKS. 

And  tbe  oinepin  ?    Tbe  preatidigitat^iir  **  luul  furgotton  "  to  tell  it  wliere  it  wa« 
to  go  irheti  he  sent  the  u]iplc  in  its  place.     Ak  ho  ^\ve%  tip  trying  to  Hud  it  and 
'■piieii  the  bine  Teetnel   in  ordtTr  to  put  it  in  jilacuj  it  ia  iweii  that  the  niucpin, 
driren  by  the  apple,  hiu  pa&Hxl  nndcrnenth. 

Fig.  3  rendore  aii  explanation  scarcoly  nccc«aary.  At  the  moment  thnt  the 
|)a|)C!r  cone  was  made,  the  iiinepin,  A,  wiu  covered  with  a  liumniy,  B,  of  thin 
metal,  which  remainwl  in  the  oone  when  tlie  hitter  wiis  removed.  In  the 
napkin,  formed  of  two  napkins  sewed  tt^ether  by  tboir  edges,  was  cniu^mled, 
between  tbe  two  fabrice,  a  small  disk  of  cunllKturd  of  the  ounie  dianu'ter  as  tbe 
base  of  the  niiiepin.  The  latter  wait  allowed  to  fall  secretly  behind  the  table 
into  a  box  lined  with  mlk  wa^te,  only  the  cardbiuird  disk  Uting  bold,  thunktj  to 
which  the  napkin  preferred  the  mma  form  that  it  poB^cfiscd  when  tbe  ninepin 
viifi  beneath  it.  as  ttliown  in  Fig.  1.  There  is  no  need  of  explanation  in  rt-gurd 
to  tbe  apple  that  tiomes  out  of  tbu  prestidigitateur'ti  pocket  and  whicli  i^ 
eimiUr  to  the  one  that  remained  on  the  glass  and  wa^  bidden  by  the  false  nine- 
pin  that  corered  it  when  the  paper  oone  alone  was  removed. 

For  the  second  di8Bp[wurauco  thu  apple,  phu^'d  upon  the  table,  ih 
mrrvnnded  by  the  two  barid«  of  the  proetidigituteur,  who,  while  it  is  thus 
concealed,  by  a  blow  given  with  tlie  little  tingor  of  tite  right  hand.  KendH  it 
rolling  on  to  a  ehelf  behind  the  table.  Hif;  liatidK.  noTertliolest;,  prc-serve  the 
same  {Mwition  aa  if  they  held  the  apple.  It  id  the  first  one  that  is  a^w  n\iof\ 
the  foot  of  the  gWtt,  the  fnlt^  ninepin  being  removed  this  time  with  tbe  piijier 
ctvor.  Under  the  glass  there  is  a  second  fiil»e  nincj)iii,  C,  of  metal.  ]>aiTitod 
dark  bloc  iu  the  iut*«nL)r  and  which  lia^  a  narrow  ilaugo  lliroiigh  which  it 
resta  upon  tlte  edge  of  the  glasij.  of  wliicli  it  ^eerna  to  form  a  i>art.  Fig.  3 
elinwH  it  in  seetion  with  the  glaiw,  and  a1t>o  tbe  different  piecen  iM  they  are 
Arrunged  at  the  begtuuiug  of  the  uxpcrimeut. 


A   GOBLET  OF  INK   CONVEKTKO   IN'TO   AN   AQUAKIUM. 


Exbiliit  a  goblet  which  is  apiMircnlly  nearly  full 
of  ink,  and  place  it  ti|>on  a  table.  In  order  to  |>rovo 
tbuL  the  goblet  really  contaitiH  ink,  |mrtinlly  ininierijo 
a  riaiting  card  in  tbe  liquid,  and,  on  taking  it  out, 
vbow  that  it  baa  been  blackenetl.  With  an  ordinary 
,spoon  dip  out  some  of  the  ink  and  ]>our  it  into  a 
•anccr.  Then,  having  borrowed  a  ring,  pretend  to 
dipitintotbe  ink,  but  neally  allnw  tt  to  drop  into  the 
■aucer.  Announce  that  you  are  going  to  make  amende 
for  your  awkwanlnesb,  not  by  plunging  your  bund 
into  the  liqnid,  which  would  have  the  inconToniem-e 
of  Wacki-ning  it,  but  by  rendering  llio  ink  colttrless 
ioHtaotaneouelf.      Take  a  white  napkin  or  a  large 
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sized  gjlk  Iiandkcrcliicf  and  oorer  the  glasB  with  it.  Upon  removing  the 
napkin  orhflinlkeix-hief.  the  glaes  will  Iw  found  to  contain  clear  water  in  which 
living  fi<ih  are  ewimtning.    The  hund  may  then  be  dippnl  into  the  liquid  and 

the  ring  be  taken  out  without  fear. 

The  trick  is  jiorfornied  an  foHowa: 
Take  tt  goblet  contfliiiing  water  iind  some 
G^h,  and  place  against  the  inner  surface  a 
piece  of  black  riibl>er  doth,  to  which  at- 
tach a  black  threul  that  Is  allowed  to 
tiang  duwu  a  few  inches  oatoide  of  the 
glat«,  and  to  the  extremity  of  which  u 
iitttielicd  a  small  cork.  Of  course,  the 
t)ire»d  and  cork  mtiKt  be  placed  at  tlie 
side  of  the  glafis  opposite  the  spectator. 

Oorer  the  glas8  with  the  napkin,  and 
ou  removing  the  latter,  grai^p  the  cork, 
tio  us  to  raise  it  as  well  as  tlie  mbber  cloth 
iu  the  interior. 

As  for  the  card,,  that  shonid  have  been 
prertoti^lr  blackened  on  one  side  for  abont 
three*- (quarters  of  it«  length,  and.  after 
being  immersed  in  the  liquid,  with  the 
whik'side  toward  the  spectator,  should  be 
quickly  tnrned  around  so  as  to  sliow  the 
blackened  side.  As  for  the  liquid  takei; 
out  with  the  ei'ooii.  aire  should  have  Iwen  taken  to  previously  fix  in  the  interior 
of  the  lM>vtl  II  few  luirticKfi  uf  aiiiliiie  bhick  soluble  in  WHtei*.  by  breathing  un 
the  sjwon  before  introducing  the  jxiwder,  this  ^rving  to  fix  it.  Then  the  water 
taken  out  with  the  sjHwn  will  be  converted  into  ink,  which  may  be  poored 
into  a  plate  or  saucer. 
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THE  lN\nsniLE  .TOITHN'KY   OK  A   GLASS  OF   WINK. 


Being  given  an  nnlinary  glass  half  fiiU  of  wine,  which  everybody  can  exam* 
ine  clo«eljt  and  a  bat  situated  at  a  distant^,  the  quet^ion  is  to  cover  the  glass 
with  a  piece  of  p«{M!r,  and  thence  Ui  oend  it  invisibly  into  tlic  hat 

A  nnall  piece  of  wood  or  paper  that  a  spectator  has  put  in  the  wine,  or 
any  mark  whatever  that  bus  been  made  upon  the  gla^a.  will  permit  of  verifying 
the  fact  that  it  is  really  the  same  ghiss  that  was  first  exhibited,  and  that  is 
afterwards  found  in  the  hat. 

In  order  to  perform  this  trick,  it  is  neocasary  to  have  one  of  those  double 
glaseee  (Fig.  4)  that  can  t>e  easily  obtained  iu  variety  storest,  uud  which  contain 
between  their  double  sides  a  retl  liquid  that  has  been  introiluced  through  the 
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of  the  glass,  which  u  hollow.  A  small  cork,  b,  which  is  abBolntoly 
inviBtble  if  it  in  not  examined  very  oloeely.  is  itisertod  uml  withdrawn  at  will  in 
order  to  change  the  liquid;  hut.  (or  our  trick,  there  iei  no  oocusJon  to  occupy 
ourselves  «-ith  Uuee  detaile.  This  douhto  gloss  h  kejit  coDOCuled  until  the 
inomcnt  arrives  for  using  it, 

A  second  glacs — this  is  a  simple  one  {Fig.  4,  H)  iiml  of  the  same  up|ieiir- 
anoeastlie  other — is  tilled  with  wine,  in  the  presence  of  thn  spectutors,  to  a 
level  ef|iml  to  that  reached  by  tlie  red  liquid  in  t1ie  double  glatit;. 

The  prcstidigitateur^  after  exhibiting  the  interior  of  the  hat  so  as  to  allow 
it  to  be  seen  that  the  latter  is  omjity,  iutroduooa  into  it,  wliili>  ho  tarns  his 
hack  to  tho  spectators,  the 
dim  bio  glass  which  he 
had  concealed  iitidbr  hie 
am,  and  which  can  Ire 
handled  without  any  fear 
of  spilling  the  liipiiil  that 
it  contains.  The  hat  in 
then  placed  upon  tho 
table. 

AfterwanI,  taking  the 
simple  glass  in  his  hands, 
the  prestidigitalcur  asks 
the  spectators  whether  he 
filial]  make  it  piuu  vi^ihly 
or  luviKJbly  into  the  Iiat. 
[Aaantnial  thing  sngges- 
tions  are  divideil,  and  so, 
in  order  to  please  every- 
body, the  glasH  itt  liret  jiut  uHtennblv  into  the  hut  ntid  then  iniinediatuly  Ijtketi 
out;  that,  at  least,  is  what  is  thought  by  the  sfiectators,  who  are  very  ready  to 
laugh  at  the  little  houx  phiyod  upon  thor-t^wlio  piirhiiiwcxjiciitiKlto  gee  tlie  gliiHS 
carried  through  the  air  upon  the  wings  of  the  wind.  But  tiie  pro-stidigicateur 
huH  taken  care  to  leave  the  aimple  glo^f  in  tlie  hut,  anr)  to  take  out,  In  phico  of 
it,  the  doable  glass,  which  be  pretieiitly  spirits  away  witli  eniKt  by  the  following 
procoaa.  Tho  gla^s  having  Ixm'm  placcil  upon  tho  Uihlt-,  lie  eovers  it  with  a 
square  piece  of  strong  paper,  which  he  folds  around  it  in  such  a  way  as  to 
makt)  it  follow  its  contourK  mid  coiuplett-ly  ouikh-iU  it  (Fig.  1).  This  pajMsr, 
which  must  be  very  stiff,  as  well  as  strong,  afterward  preserves  the  form  u^w>n 
which.  BO  to  sjjoak.  it  ba£  hccn  molded,  alUumglt  it  is  no  longer  biipportcd  hy 
the  glassr  vhicli  has  been  allowed  to  fall  behind  the  table  into  a  sort  of  pocket 
of  canvas,  or  into  a  box  lined  with  silk  waste,  armuged  to  this  effect  (Fig.  2), 

The  prestidigitateur.  liaving  tbns  gut  rid  of  tlio  glass,  walks  toward  the 
Bpectators.  delicately  pressing  the  to]t  of  the  paiier  hutwocn  the  thumb  and 
forefinger  of  the  left  hand,  as  if  he  still  hold  the  glass  in  the  pai«r.  and  the 
foot  of  wliicli  (ieetus  to  be  uujtpurted  by  the  right  baud.     A  spectator  is  tlieu 
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invited  bo  take  the  glara  n-itli  the  paper^  and  care  is  taken  to  ndviao  him  not  to 
allow  the  wine  to  run  up  hia  sleeree.  Do  then  atrotchoe  out  liis  tiandu,  bnt 
at  t]io  BAinu  ittt-tanc  tlie  [taper,  suddenly  crunijdud  iiitu  a  ball,  is  ihrowD  into 
the  uir>  and  tho  glass  of  wiuo  has  jMused  iuvisitily  tntu  the  haU 


THE  WTKR  cnAKfiED  TO   WATEH, 

After  having  done  oousiderahhi  tAlkin^.  as  rocjtiiroil  hy  \m  profeaeion,  a 
preslidifritatonr  iRexniHihlo  for  imkinj;  perriiitttdon  of  hie  ?]>ectatorB  to  refresh 
hinisolf  in  thi-jr  presence,  eepecinlly  if  lie  invitea  one  of  them  to  come  to  keep 
him  company. 
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UATKII   ClUNdKU    l.VTU    U  lAt;  AMI    Wt»K    INTO    WATUU 


An  OBBi^tant  then  brings  in  upon  a  tray  two  claret  glasses  and  two  perfectly 
transparenc  decanters,  one  of  which  contains  rod  wine  and  the  other  water. 
The  prestidigilttteiir  iiako  hiet  guest  to  Helect  one  uf  the  two  det^nters  and  leave 
the  other  for  hinipolf.  No  hesitation  is  possible.  Tiie  cueiit  hastens  to  seize 
the  witin  and  cni'h  inittietliatjM}  HtU  hin  glaiw.  How  mtMiiiHhing!  Upon  its 
contact  with  the  gla^s  the  wine  chunge«  into  water  and  the  water  becomes  wine. 
Judge  uf  the  hilarity  of  the  spectiitorg  and  the  nmazeinont  of  the  TiotimI 
The  pretended  wine  was  nochiug  bnt  the  following  composition:  one  gram 
potassium  jtermanganate  and  two  grams  sulphuric  acid  dissolved  in  one 
quart  of  water.  Thi»  liquid  U  iu?tantanis>nsly  decolorized  on  entering  the 
glass,  at  tht'  tmitum  uf  which  has  been  [daued  a  few  Uro^Mi  of  water  saturated 


coT^JVnnro  thwks. 
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with  sodtQtn  hyposalphite.  As  for  tbe  w»t«r  in  Ihe  second  deonntor,  tlmt  liiid 
bad  cousid^ruble  alcoliol  adilod  U>  it,  imd  at  the  I)ottoot  of  the  glass  tUiit  was 
to  receive  it  liad  been  placed  »  nnmli  |iiiioh  of  tuiiliiiL'  red,  wliicli,  m  well 
known,  jioBEieanes  strong  tiiiotorial  pi>oiwrti(«.  Tlio  glasses  must  be  carried 
away  immcduilely.  since  in  n  Tew  muuieiits  tlio  wine  clmii^d  into  water  loeos  il 

^    )im|ndity  and  lu^uiuos  a  milky  appeiLrautie.     The  mixtures  are,  of  oourae,.: 

^H  poisouoos. 
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Street  venders  are  often  scon  soUing,  nt  night,  n  little  monso  which  they 
place  npou  the  buck  of  thoir  hand,  ami  which  keeps  running'  ax  if,  having  Imjoh 
tamed,  it  wished  to  take  refnge  upon  tlioin.  In  urJor  tii  prevent  it  from 
attaining  ita  object,  they  inteqioeo  the  other  band,  and  then  the  first  one, 
which  is  now  free,  and  so  on.  The  monse  keeps  un  running  until  the  vender 
Iwd  found  a  purchiuer 
for  it  afc  the  moderate 
priuo  of  two  rente,  in- 
cluding tbe  instructions 
for  inanipnlaling  it.  for, 
afi  may  have  been  divined, 
it  ie  not  a  ipicsiiou  here 
of  a  live  uioueo.  but  nf  a 
toy.  Thia  little  toy  is 
njwn  two  effect»i — 
first,  an  effect  of  opticit; 
and  second,  the  elTeci 
doe  to  an  invisible  thread. 

The  iiiouBc*,  whi(;li  im 
t  beneath,  is  proTide<l 

X  the   head    with    a 
nhall  hook,  and  the  op* 
erator  haa  Gxed  to  a  but- 
tonhole a  thread  ten  inches  in  length,  terminating  in  a  loop.     Tie  fixes  this 
loop  in  the  hook  above  mentioned,  ond,  t-autening  the  thread,  places  the  nioutto 
upon  the  baf^k  of  bin  left  hand  (near  the  little  finger,  for  example). 

On  moving  the  hand  away  from  the  liody.  the  miuiso,  whifh  d*MW  not  utir, 
seems  to  slide  over  the  bark  of  the  hand,  and,  at  the  moment  that  it  is  about 
to  fall  on  reaching  the  thumb,  the  right,  hand,  puetsed  benoutli,  arrives  ju«t  in 
time  to  oateh  it  near  the  little  finger,  whence,  by  the  same  movement  w  before, 
it  Deems  to  go  towar<l  the  thumb. 

In  order  to  porform  the  experiment  off-band,  it  suffices  to  take  a  cork  and 
carve  it  into  the  form  of  a  mouse,  tlien  cut  away  tbe  under  part  of  the  animal 
thus  rou^h-shajwd^  so  that  it  muy  Ho  perfectly  flai,  then  make  two  ears  out  of 
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cardboard,  and  n  tail  out  of  a  piece  of  tirine,  and  finally  blacken  the  vholc  in 
the  Bame  of  a  candle.  Aiter  tbi$,  llie  bluvk  thread,  tunniiiating  in  »  bolt  of 
soft  wax  or  a  ]>in  hook,  having  licen  fixed  to  a  buUon-hule.  allow  the  eitectatora 
to  exaniitii!  the  inuiiae,  nnil.  after  U  retiimc^l  to  von.  &x  the  thread,  either  by 
il«  hull  nf  wax  or  \t»  hook,  lo  iho  front  nf  thi!  flat  j)art  of  the  rodent,  which 
you  may  theu  cau^  to  ran  as  ulwve  described. 


TUE  SANIl   FllAMK  THICK. 

Tho  sand  frunio  ii  a  \ory  hiKenioiisly  coiutnicted  little  apparatus  which  is 
eiii|doyed  In  ilifTm-eiit  tricks  uf  pruKtidigitjition  for  cjnisiiig  the  dis)t|i|ieur8noe 
of  a  card,  a  photograph,  a  eealed  Istcer,  an  aniiwer  written  upon  a  tihoet  of 
jHijicr,  etc. 

It)  uppcaruucc  it  h  n  v'im]>\o.  plui«h-covcred  frame,  the  back  of  which  ftpens 
with  a  hinge  behind  a  g}m»f  wliit^li,  iit  liri>t  eight,  proscuta  noihliig  [tectiliur. 

In    i-eality,  there  ure  two 


fllaaees  scpanited  from  each 
other  by  an  interval  of  throe 
niillimctcrs.  Tho  lower  aide 
of  the  frame  U  hollow  and 
forms  a  reservoir  filled  with 
very  fine  bine  aand.  In  the 
interior  the  door  is  covered 
with  lilin"  pujier  of  the  winie 
Phade  a^  the  eand.  The  card. 
|Kirtniil,  ur  letter  that  ii(»>nh- 
sei|nently  to  ap|»ear  is  plnciHl 
in  the  fninif  iti  udvutice,  but, 
iu  order  to  render  it  invisible. 
t)ic  lutttr  in  liehl  vertically, 
the  re(i«rvoir  at  the  t*jp.  The 
^md  then  fulU.  and  lUls  the 
impure  that  KC{mrateB  the  two 
;,'laHsi*i'.  and  the  bine  surface 
Ihii!*  foniicd  behind  the  first 
^lusa  geems  to  be  the  back  of 
the  frnmc.  In  onler  to  cause 
die  appearance  of  the  con- 
cealed object,  the  frame  ie 
placed  vertically,  with  the 
reservoir  at  tlio  bottntn.  nnd  coverod  wich  a  silk  handkerchief.  Inafewtwcoiidti 
the  gjind  will  have  di»tp]<eare<l.  The  door  that  clonii;  the  back  may  l>c  ojicned 
by  a  spwlutor  and  the  frame  shown  close  hy.  provide*!  that  it  he  ht-ld  vertically 
in  order  to  prevent  the  mind  from  appearing  between  tlie  two  glafiaea. 


THIC  HASP  riMMK. 
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[.  a  shows  the  fmnie  iia  seen  from  l)eliiiHl.  The  cloor,  P,  is  Been  open, 
and  at  S  is  fonri  tlie  ^aitii  falling  between  the  tvro  glasece.  In  the  section  at  tlie 
aide,  V  and  V  are  the  two  gln^sne,  F,  the  door,  and  K.  the  reservoir. 

Another  ex}>orimeut  may  he  nuide  by  uicane  of  a  small  Htandard  on  a  foot, 
A,  npon  whiuli  aspectator  hfu  placed  the  seven  of  hcart«.  The  card  pasacs  into 
the  frame.  To  t«ll  Che  truth,  it  is  removed  hy  the  cover,  C,  along  with  the  thin 
duk,  D.  that  covered  tlie  foot,  x\.  aud  npon  which  it  was  placed.  It  will  he 
mil)  that  we  have  here  to  do  n'itli  it  doiihli;  iHittniii.  Allow  the  (jover,  C,  Iwforc 
covering  the  canl,  and  thy  foot.  A,  nfter  the  eJcperinicot  is  Huiahed,  to  bo 
examined.  Is  the  cover  aekod  for  a^ii  ?  One  wit!  hasten  to  show  it  without 
saying  that  ttie  b:K-k  v*\^  of  the  tuhle  b:u>  jimt  heeii  struck  with  it  in  order  to 
caueu  the  di^kj  0,  uud  the  uard  to  fall  ou  to  the  shelf. 


nOUDIN'S   MAGIC   BAU.. 

This  lutll.  whicli  vat;  recently  Mien  in  a  toy  shop,  has  the  aspect,  externally, 
of  the  one  n^'d  in  the  familiar  toy  Iciidwii  iih  the  '*  otip  and  hall.'*  Kxtendiiij; 
through  iu  center  there  Ik  it  ytniij,'lit  cylindriciil  aperture,  and  when  a  oord  xa 
imoeed  thrutigh  the  latter,  tlie  baiU  easily  olidca  along  it. 


nuri'iN!'  «A<iif  iiAiJ- 
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If  A  person  who  is  in  the  secret  holdB  the  cord  hj  ita  two  extremitieH,  thin^ 
change,  since  the  ball,  far  from  falling,  (leBcends  very  slowly  along  the  string, 
or  even  remains  stationary,  and  does  not  move  again  nntil  the  operator  allows 
it  to.  This  trick,  which  was  formerly  jierformed  by  Eobert-Houdin  with  a  ball 
of  largp  size,  very  much  surprised  sjKctators. 

How  does  the  affair  work?  That  is  explaincil  in  the  section  of  the  magic 
ball  shown  in  the  figure.  In  mldition  to  the  central  aperture,  there  is  another 
and  curved  one,  which  ends  near  the  extremities  of  the  axial  perforation,  and 
a  jierson  in  the  sctTct.  while  making  believe  pass  the  cord  through  the  straight 
aperture,  Jictuully  piispcs  it  through  the  curved  one.  It  will  now  be  apparent 
that  it  is  only  necessary  to  tighten  the  conl  more  or  less  in  order  to  retard  or 
stop  the  descent  of  the  i>all.  To  the  loft  of  the  engraving  is  seou  the  magic 
hall  thus  susjiendcd  between  tlie  operator's  hands. 


CHAFFRR  V. 
JUGGLERS  AND   ACUOBATK;   PERFORMANCES. 
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JCOOLKKS. 

The  tricks  performed  by  jngglers  ufToi'd  a  mottt  wonderTnl  example  of  the 
perfection  that  our  Benses  am)  orguntt  ure  e-ujiablo  uf  nttuiiiiug  under  the  influ- 
ence of  exorciso. 

The  jnggler  is  obliged  to  gire  impetiiaes  that  vary  inPniitcsinially.  He 
rauBt  know  the  exact  Hpot  whither  his  ball  will  po,  cah-ulate  the  parabola  that 
it  will  <ii'w;rilie,  ami  know  the  oxitct  time  that  it  will  tjikc  to  dcticribe  it.  His 
eye  must  take  iti  the  position  of  three,  four,  or  live  ball^  that  are  Bometimes 
aereral  yanld  apart,  anil  he  nitiAt  wtlvo  thette  dilTorcnt  pmbloms  in  optica, 
meckauicfl.  aiir)  muthcrnatice 
i!ifitaiitJtncouB)y,  ton,  fifteen, 
twenty  times  per  minute,  auil 
that,  too,  iu  the  leant  con- 
Tenient  position — n]>on  the 
liaek  of  «  running  liorac,  upon 
a  tight-mpe,  upun  u  Ijall,  nr 
upon  a  Wrrel  that  he  causes  to 
rerolTo.  Hie  dexterity  ia  won- 
derful. Many  jnggiera  are 
content  to  ]>erfomi  their  font* 
of  skill  wiih  their  hands. 
and,  in  atMition,  do  lialaiicing 
worthy  of  remark. 

Wo  can  obtain  experi- 
mentally Bome  idea  of  the  dex- 
terity shown  by  a  juggler  by 
trj-ing  for  ourselves  the  sim- 
plest of  hiA  triekH.  Whoori^r 
is  capable  of  throwing  two 
balls  into  the  air  at  once,  and  !' 
catching  them  in  succession  . .      ,  ^  , 

while  standing  steadily  iu  the 
same  Bpot>  and  wrthout  being  no,  l 


/' 
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obliged  to  step  to  tho  riplit  or  left,  or  ondergoing  contortions,  ia  endowed  with 
an  utidouhtcd  aptitude  fur  jn^'gliii);.  On  tlit;  nUicr  liiiiid,  H-lioerur  can  stand 
upright  upon  a  rickoiy  choir  without  an;  feeling  of  fear^  or  crow  a  countr; 
brook,  not  upon  u  tight-ropo  or  wire  (which  would  Iw  too  much  t^>  ask  for  a 
dihui),  but  upon  a  plniik  of  two  liaiidii'  width,  and  do  tliis  without  a  quic 
potpitution  of  tho  heart,  has  an  aptitndo  for  tigbt-ro^w  walking. 

To  yierforni  with  a  conpl 
of  ballH,  howi-vpr,  iii  quite  sim- 
ple, and  many  cliildren  buc- 
cohI  in  it  lifter  a  few  days' 
jtrnctice.  They  jirocoed  ae 
folUiwn:  Having  nhidl  in  each 
hand,  thoy  throw  the  one  in 
the  riglit  veniaxlly  into  the 
air.  piM>  into  the  right  tlie 
one  thut  iB  in  the  left  and 
throw  thi@  up  too,  receive  the 
lir-st  hidl  in  the  left  hand, 
and  po^e  i(.  into  the  right, 
throw  it  up  agaiu,  and  soon; 
HO  that  the  two  hidle  are  ai- 
Hioet  constantly  in  the  air, 
^,^^^^^_,^_^     ^jfc*^i_  wive  during  the  time  it  takes 

\^9I^KiSs^r      V^I^^B  ^  rccH>ivQ   the  hull  with  one 

hand   and    pusg   it    into    the 

other.       If,    iiiKtfad  of  utfing 

_^         ■  »  both  banda,  thediihl  enipluya 

^^l*^V/l\  fi  '  ''"'■  ""**'  reoeiving  and  thr«>w- 

■*  ing  one  hall  while  the  other 
is  ill  the  air,  tlic  difficnlty  U 
greater,  and  the  young  man 
who  can  iinTorin  thiti  o]N*nitioii  twmity  LinieK  withi>iit  dropping  uni!  of  the 
balls  can  treat  the  arlitit  of  the  circus  iiw  a  confrere,  'IV  iK-rfunti  with  three 
lialU  it  itt  ueeeMsary  to  have  Iwen  tanght  by  a  profesHor.  Moreover,  it  Bhould 
he  remarked  that  tlie  art  of  jrigglin^'  lias  t^ufTIi-ieiit  lulvautagce  as  regurdd  the 
dovehtpniiMit  of  i\\c  touch,  the  <jui<;k  cidcuhition  I'f  dif^Uincc«,  the  nimhleneiw  of 
the  lingers,  and  the  accuracy  of  the  eye  and  of  motion,  to  cause  it  to  bo  added 
to  thme  gyinnatntic  exi>rclsc0  which  cliiUhf  n  are  taught  at  school.  U  is  to  this 
art  timt  the  celebrated  pre^ndigicaieiir  Uolicrt-lluudiu  ultribtiti'd  the  dexterity 
und  iieeurncy  that-  lie  diriplayiKl  iu  hit)  tritrkM.  In  his  menioirm,  he  nOntcs  that, 
while  taking  some  lc«««:>n«  from  an  old  juggler,  li<^  appUeil  himself  so  closely 
to  the  exereiM-'^  that  at  the  einl  of  n  month  \u\  cmild  loarn  nothing  further 
from  hu  iiitttructor,  ''  J  tiuccccdeil."  t^vB  liu.  ^^  in  perforuiiug  with  four  balltt. 
but  that  did  not  tiatiefy  luy  liiuliiUon.  I  wit^hetl,  if  it  vera  poeeibht,  to  sar|ia«tt 
that  faculty  of  rcuiling  by  appreciiiiinu,   whicli  I  liad  so  janch  wlmired  in 


I 
I 


^ 


JUOaLKRS  ASD  ACItOltATW  I'KRFOU^UNCES. 


UX 
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fio  T  plAC«d  a  bonk  lu  frout  uf  ntc.  aiulj  whito  the  four  balls  vcrc 
the  air,  accustomed  nijself  to  read  without  hesitatiou.  It  coiiM  not 
be  believed  liow  tniicb  di'licucy  and  certainty  of  execution  tins  exercise  com- 
municated to  my  flnjrcre.  nnd  whnt  fpiickness  of  jwrwption  it  gave  my  eye. 
After  in  this  way  rciulorin^  my  handR  supple  and  olwdienC,  I  no  longer  Iiohi- 
toted  to  directly  practice  prestidigitation." 

In  orilcr  to  1<«>ep  llieir  hiiiid  iti.  pi-ofivaioiiul  jnfr^lcnt  Imvo  to  exerriw  daily, 
since  a  fuw  days  <>(  rolantary  or  forced  re«t  would  neceHHitatt!  doiibh*  work  in 
order  In  give  tlie  liandd  tliclr 
former  Buppleness  and  dex- 
U-rity.  \b  is  well  knnwii,  the 
same  is  the  ciue  with  the  agil- 
ity of  the  danmuufi,  with 
whom  one  day  of  re«t  often     ^  '^^-' 

niciuis  more  tliau  eight  days 
of  dinible  work. 

Sntiie  jugglers  -perfomi 
with  ohjectji  of  the  moi-t  di- 
SL-rse  nature,  tJinmin^'  up, 
for  example,  at  the  same  time. 
'a  largo  Imll,  an  oranse,  and 
u  pitvc^  of  paper,  and  giving 
these  articles  of  difTerenl  size 
and  weight  such  an  ini]>i)l- 
«ion  that  each  fulU  htkI  i-^ 
thrown  again  at  the  monioni 
laaretl.     iSiimo  jugglers,   ti.-^ 

tp|iort,  use  merely  a  bimph' 
woulen  bar  lichi  verlically, 
and  njKfU  the  tup  uf  whicli  1 1...  .. 

they  perform   their  variottiii 

feats  of  dexterity  or  oontortion.  It  ia  the  same  apparatus  formerly  tised  by 
Orcck  acrobats,  and,  by  reason  of  its  fonn,  called  rrtrtrvpof  (perch  for  fowls). 
Some  acrobats  ercn  balance  themselves  on  the  head  at  the  top  of  this  peroh, 
with  their  legs  extended  tu  lieu  of  a  balancing  pole.  Their  unue!  are  free, 
uiid  tlioy  eat,  drink,  smoke,  shoot  off  u  jiit>tol,  perforin  with  bulls  and  daggers, 
[and.  in  a  word,  perform  the  most  diverse  feats  (i''ig.  3). 

Stmic  jugglers  are  ea|Kib1e  of  [lerfurining  cxlrrinely  curious  feata  of  dexter- 
ity with  the  most  diverse  objecta;  for  example,  with  rings  that  they  throw  into 
the  air.  with  hats  that  they  revolve  by  Htriking  the  rini,  or  with  a  flag  or  nti.]ikin 
that  they  revolve.  These  hats  and  napkins  uo  longer  seem  to  obey  the  laws  of 
gravity.  Others,  by  means  of  a  streamer,  form  helices  and  gniceful  ciirvcsj 
and  others,  again,  by  means  of  a  simple  bit  of  paper,  succeed  in  reproducing 
the  Ja{Rmese  hattertly  trick.  Japanese  maidens  are  noted  for  performing 
this  with  extraordinary  grace  and  skill. 
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THE  LEAMY   HKVOLVTNO   TKAPEZE. 

Tlie  application  of  mechanic's  to  scenic  ami  gymnastic  di^plajB  hu  an  inter- 
eeting  ex{>ouent  lit  tim  ravolvjng  trapeze,  an  exliibition  wliiclt,  after  attracting 
much  attention  in  Englnnd,  hnu  come  back  to  the  United  States. 

In  th>e  dinoller  cut  wo  illiiatnite  the  meohaniiim  of  ttio  apparatos*  whfla 
the  performance  eiecuteil  upon  the  spparaltis  in  shown  in  the  larger  cut. 
From  tlic  ccilitig  of  the  great  auditoHiiin  lit  su(«]>ended  a  vertical  three  iMfld 
rectangular  frame  open  at  the  bottom.      In  its  hmer  eitn-mit}?  id  journaled  at 

the  center  afonr-sided  rectangular  frame, 
from  who8C  extremities  two  trapesees  hang. 
To  the  up)>er  »ido  of  the  vertical  fnune 
is  secured  a  bicvcle,  which,  hj  giwring 
8ho\rn  in  the  flmall  cut.  connects  with  the 
iixle  of  the  lower  frame,  so  tliat  when 
tlio  craiikK  of  the  bicycle  arc  worked 
tile  luw»r  fnime  i»  turned  round  and 
round.  U  can  ho  brought  into  aocur^e 
bnhtnce  by  means  of  shot.  T)ic  whole  ap- 
purututi,  including  the  bicycle,  is  istudded 
with  incandescent cloctrio  lamps,,  and  the 
]»crformer  who  rides  the  bicycle  wean  a 
Lehiiet  carrying  electric  lights.  The  very 
striking  performance  is  explained  in  grrnil 
measure  by  the  cut. 

One  of  the  perforniem  sits  on  the  br- 
uycla  aud,  turning  the  cranks,  as  If  rid- 
ing, keeps  the  lower  frame  in  rotation^ 
while  two  performers  go  through  differ- 
ent orolutious  on  the  trapezea  thus  carried 
around  through  the  air.  A  switch  hoard  is  placed  at  the  Itead  of  the  bicycle^ 
nnd  by  miuiipulaling  Kwitchcs  the  rari-colored  electric  lights  arc  tnmed  on  and 
ofT  so  as  to  produce  any  desired  effect.  Indei>endeut  of  the  high  merit  of  the 
purfurtiiuncru  timply  uk  gyiniiutitics,  the  mL>chanicaI  puinUt  are  of  vidue;  for  c&se 
uud  safety  of  munipulatiou  and  security  from  any  failure  is  an  abttoluto  e«- 
seiitial.  Xo  one  h»s  anything  Ui  dn  with  itH  (i[K'nition  except  the  three  pep- 
fonners,  so  that  it  is  con>;tantly  under  tlieir  control.  Where  any  attempt  is 
made  to  operatu  such  nieohanism  frrmi  behind  the  soenes,  there  is  always  a 
great  liability  of  trouble  or  jtartial  failure;  but  here  the  performer  on  the 
bieycle  does  all  ilio  work  uf  iictuating  the  mecli&iiical  portion  and  has  every 
jmri  under  constant  supervision  and  control,  while  the  illuminated  bicycle, 
located  as  it  iit  at  great  height  fmni  the  floor,  is  an  a<lded  attraction.  The 
length  of  the  trapeze  ropes,  it  vU\  be  observed,  is  eo  adjusted  as  to  allow  the 
performer  to  pass  through  the  frame  without  touching  it,  and  the  absence  of 
A  center  bur  in  the  frame  is  uece&sarv  to  the  same  end. 


UtAUUAa   ur  TUK  ItUVOl-VlhO    TItAI'KXt.. 
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WALKING   ON  TUE  OEILINfi    IIKAD   DOWK. 


A  performance  of  congidorable  Bcieutitic  intereet  lias  lieeii  produced  in  this 
and  other  cities  which  is  prewnted  in  the  ac<wmiwinying  ilhi^tnition.*  In 
order  to  procnre  a  i)orfo«tly  Binootli  aiirfaee  Uj  walk  on,  u  iKianl  twenty-four 
and  onc-hoif  feel,  ion^'  id  t>utJpcnded  from  tbi;  ceiling,  und  nciir  one  end  of  thiu 
\%  n  tmpezG.  The  Iim-cr  Mtrfui^o  of  iho  buard  is  |iitint4Nl,  itiid  '\s  uniuotb  and 
polUlied.  The  performer,  who  is  known  as  Ainice.  the  human  llr,  is  equipped 
with  pnrimmtt(_>  iaUohnn-<tit«t  to  the  ttulcs  of  tier  shoes.  Sitting  in  the  trupoxo 
with  her  face  Co  the  uudicnce.  »lie  druwa  hcrtiolf  upward  b.v  tbo  amui,  und  niiras 
ber  feel  nntil  tl>ey  pn-tu  iigninttt  Uie  board.  They  adhere  bj  atmospberic 
preesnre.  She  leuu>8  thu  tri(|>czt.-.  und  bungts  head  downward,  as  Bhown. 
Taking  vorv  short  tUips,  uol.  Hver  i^ight  im-hft*  in  lenj^th,  tdie  gradually  walks 
tliL>  length  of  the  board  Iwu-kwurd.  iShe  then  filowiy  tuma  nmnd,  taking  very 
slioi't  stops  while  turning,  and  uvimtnally  returns,  ittill  walking  tiackwanl. 
This  eloiws  the  pcrforinance. 

To  prorido  agoinet  acoiilent  a  net  \a  ttrotched  lunk-r  ihf  Lotird.  Tht  por- 
fonnor  luu  frequently  fallen,  but  i«o  far  no  Kcriou«  accidunt  lias  bapivened. 
Tliero  is  a  ix-rtuin  iirt  in  manugiiif;  Lliu  full,  as.  if  the  abock  were  rL-ccined 
directly  by  the  spinal  column,  tt  might  be  very  sorere. 

The  attiurlunent  to  thu  hIiou  in,  in  general  temts,  an  iiidio-mbbor  nicker 
with  cup-shapol  lulhering  gurfiiro.  It  is  a  di»k  fnnrniid  ono-lmlf  inehea  in 
diameter  ami  ilM'-eiglHin  of  an  inch  ttiick.  To  it^  oetit'tT  ii  stud  isatuu-heil. 
wJiicli  is  perforated  near  the  end.  This  stnd  enters  a  eockt*t  fat^tuuud  to  the 
sole  of  tlie  ahoe.  The  ancket  is  aUo  ]M>rforated  trannverHely.  A  pin  ia  puwod 
through  tlie  apertures,  securing  the  hold  between  socket  and  diek.  The  socket 
is  nmlor  the  instep  und  18  attached  to  the  sliiuik  of  the  shoe  wle. 

A  wire  loop  that  extends  forward  under  the  toe  of  the  shoe  is  pivotod  on 
two  studs  whicli  are  wrnrtHl  on  each  <>nd  of  the  tranerer^e  central  diamet«r  of 
the  dibk.  This  loop  i«  normally  held  away  from  the  di!>k  and  premng  against 
the  shop  wde  by  a  epring.  One  end  of  t)ie  loop  prftjecUi  liack  towani  and  over 
the  rear  edge  of  the  disk.  A  short  piece  of  string  is  secured  to  tlie  india 
rubber  and  i«as8ea  tlirougb  a  bole  in  the  extension,  or  rcarwunlly  proje«-ting 
arm.  of  the  lo4i|i.  The  di^k  when  itre^wtl  against  a  smooth  snr^c  is  held  fast 
by  the  ppcssurp  of  the  iiiuiosphere.  If  now  the  loop  is  pressed  toward  the 
surface  to  wbieb  it  adheres,  the  string  will  be  drawn  tight  and  will  pnll  the 
edge  of  the  itidiii  ndtlier  awny  from  the  lioanl.  Air  will  rush  in,  and  tfao 
adhesion  will  eea^.  As  i^aeh  new  step  is  taken,  one  disk  ii>  made  to  adhere  by 
preesnre,  and  the  other  is  detached  by  the  uciion  just  deHcribM. 

ThL<  )x>wer  of  the  disk  to  sustain  the  weight  of  a  performer  mn.y  be  easily 
culculuied. 

*  The  porforwor  MaccndK  to  tbt  to|>  of  tlif  nadlrQA?  tkll  uiJ  wftlk»  ou  the  ceiUsg,  head 
tliiwu.     'I'bo  i»Mr  witli  ivhicb  it  in  np|)AnnU}  dunv  1m  iiMrTvlua&. 
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Knch  uncker  in  4^  inchoo  in  diameter,  antl  contains  tlieretan*  10  square 
inches  ui  surface.  Ttio  full  almuHpheric  jireeBiire  Utr  llie  arm  wuuld  annmnt 
to  *J40  poutidt*.  The  stud  and  socket  attacbnieut  provides  a  ccutrai  bearing,  so 
tliul  the  full  udvantuge  of  tlii^  and  tlio  disk  ii>  obuiinud,  and  u  fairly  |ierfect 
vucuuin  procured.  A«  the  [lerfomier  only  weigtie  about  U.h  pounds,  tliere  is 
about  110  i>ouude  to  spuru  with  u  perfect  vaouum. 


THK  MYSTKIEIOI'H  RAKU 


At  the  circus  of  the  rhumi*s  Klraoc£,  at  PariiJ,  a  performance  was  frivrn 
a  few  rears  8;;o  that  would  rtKilly  put  the  eagat-ity  >if  the  H[»ecl«lor«  to  tlie  tci»t, 
did  not  the  perfortner  explain  it  uftor  Mb  exhibition. 

A  ball,  thirty  iuchce  in  diameter,  ie  brought  into  the  ring  and  placed  on 
top  of  a  (itoping  bridge  formed  of  two  ]i1aiiks  with  an  intervening  platform 
(Fig.  \),  AH  ut  ont-e  the  ball  Uegitiii  to  rot-k  a  litllu,  and  then  ninveH  to  the 
edge  of  the  platform,  wliencc  one  might  ex|iucE  to  sec  it  roll  immotlinti-ly  to 
the  bu«e  of  the  inclined  plane;  but  it  dow  nothing  of  the  wrt.  It  Bto|>6  at  iho 
edge  and  bo<;iiiis  tu  deiw-eriil  with  preenutinti.  It  ^einiii  tet  heii:itAte.  paffieii  over 
but  a  nm»II  gpuct^,  then  ascends  a  little.  «top8  again,  and  then  etai't>«  off  aixuin 
in  fine  style.  When  it  lia<t  r<<«ched  the  base  of  the  indinerl  plane,  Uio  lower 
extremity  of  which  U  about  twenty  inches  from  the  ground,  it  Btops,  and  then 
mpidly  jwcenils  1o  the  tup  iigain.  \\gix<  the  myHtiTy  Iwgins  to  bo  explained. 
All  at  onee  a  flag  is  Mwn  to  make  its  exit  through  a  F^mall  aperture,  then  a  shot 
ia  fired  from  tliu  itil(>ri<ir;  the  hall  is  ccirtaiuly  inhabitf^l.  TIiIh  we  mjou  haru 
proof  of.  for,  after  rolling  rapidly  ^>  the  baeo  of  the  second  inclined  plane,  it 
falU  tipiui  A  ciib<iiton  plmrud  njrou  the  ground,  whore  a  mau  8te]i8  furtli  from  it. 
It  is  the  clown  Ixpore.  It  is  very  Hiirprisii^;  tu  itee  a  liiau  of  audi  a  stature 
(fivo  fL'et)  unike  liis  exit  from  m*  snuill  a  ball. 

Although  we  bin e  Keen  *'india-nihlier  men '*  wlin  could  plikce  ih<^mfte1  refi 
in  80  eontined  a  spiuje,  we  cflunot  cionpure  their  performanee  tii  that  of  M. 
fippere,  who  not  only  pla4!trs  himself  within  hi>i  hall,  hut  moves  therein  with  a 
likill  llmL  is  truly  wonderful.  It  Ik  Pioressary.  In  fat^t,  tn  have  a  remarkable 
sense  of  etpitlibrium  and  i-emarkable  ntupplentfr-e  to  bo  able,  in  such  a  i>oi>ition. 
t4>  t!ontinu)iIly  lUsphice  the  center  of  gravity  of  the  ball  and  keep  it  always  in 
the  vertical  plane  ]«a.4iiiug  thnuigh  the  axis  of  the  bridge.  Our  socond  engrav- 
iug  shows  how  M.  Ix'pere  places  bimself.  After  the  ball  is  closed,  an  equilib- 
rium  existfi  only  when  he  is  seated. 

When  he  wishes  to  make  his  Ixill  move  forwunl,  he  must  bend  over  and 
wulk  upon  bis  bands  and  knees,  after  the  manner  of  a  stjuirrel  in  his  wheel. 
But  lionv  uiany  precHUtions  have  to  be  taken  to  make  the  axis  of  the  tKtdy 
coincide  with  that  of  the  bridge,  so  that  the  hull  shall  not  fall  from  the  inclined 
plane,  which  is  but  twelve  inches  wide!  And  what  agility  does  it  not  require 
to  react  ininiediatcly  ngHinst  the  vulobity  acquired  after  the  hollr  in  oonse- 
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Riiming  is  tiDdoubtedlf  that  kind  of  pain  Against  which  the  Imman 
being  most  strongly  revolt*?,  and  tlio  fear  of  Iwiug  burned  U  not  conliiied  to 
nun  alono,  but  exista  ideo  as  au  instinct  iu  tbe  entire  nninial  kingdom.  Tliia 
fear,  the  horror  of  being  bnrncd,  which  ia  ho  jHiwcrftil  in  mcu,  accounts  for 
the  fact  that  in  all  times  the  wonder  and  ourioeity  of  tJte  inibliu  have  been 
excited  by  ihoao  who  anj  t-apiiblc  cf  liandling  burning  coals  or  re<l-h<Jt  iron  witli 
impunity,  or  of  touching  molten  nietjdj  and  by  thfwowlio  are  proof  aguiust  llunies 
or  faaming  water  or  oil.  There  are  many  L'xuinples  in  history  of  individuals 
who  are  more  or  leea  Qroproof^  and  the  Irlalit  by  fire  in  ancient  and  mediaeval 
times  do  not  need  to  be  cital  here.  It  was  not  until  nb^jut  1077  that  the  (ques- 
tion of  the  proof  of  man 
against  fire  was  looked  at 
from  a  scientific  standpoint. 
This  was  done  by  the  phy- 
Aoian  Dodartr  a  member  of 
Academy  of  Sciencea. 
Tbeae  stadioH  were  provoked 
by  the  wonderful  tricks 
which  were  being  [wrformed 
at  that  time  in  Paris  by 
an  Kngli^h  chemist  named 
Richardson.  Dodart  ex- 
plained that  these  experi- 
menl«;  eonld  be  performed 
withont  the  aid  of  any 
cheniirid  preparation,  by 
takinga  few  precantions.and 
also  tliut  the  finccesH  of  them 
depended  npon  the  hanlen- 
tng  that  the  epidermis  itiav 
aeijuire  under  tbe  influence 
of  an  oft-repeated  action. 
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Thie  hardening  of  tho  skin  Among  lalrarcrs  reenlts  in  their  frequently  being 
able  to  hAiullf-  r«i-hot  iron  and  lighted  coals  with  impunity.  This,  howerer, 
doeti  not  sutlice  to  explain  ilic  tricks  of  those  individtmlii  who  exhibit  in  public 
OB  fireproof.  The  uxperimente  of  tlie  Italian  phytiiciaii  and  chemittt.  Semcuiini, 
have  shoTrn  that  there  arc  preparations  which,  when  put  upon  the  skin,  render 
the  latter  absoUitely  insensible  to  contact  with  fire  or  incandescent  niaterinla 
Uialiretcxperiuictitti  hwl  no  result;  linuUy.  after  submitting  himscU  to  repeated 
friction  with  aulphurous  acid,  he  wae  enabled  to  apply  a  rod-hot  inm  to  hti 
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skin  with  impnnitv.  Continning  hi«  experiments,  he  found  that  a  Rolntion  of 
ulnni  had  tho  Hiine  properly.  One  day,  having  accidentally  rubbed  tvtap  upon 
the  Kurfacu.  of  a  hand  that  had  preTiouely  been  impregnated  with  alum,  he 
found  that  tlio  hand  was  still  further  proof  ugainat  fire.  He  then  discovered 
that  a  layrr  of  powdered  sugar  cnvere<l  with  eonp  Bufficod  to  render  his  tongae 
ejitirely  insensible  to  heat  After  all  these  eiperimeuts  Sementini  gncceeded 
in  making  luniticlf  much  better  proof  against  6re  than  was  the  charlatan  who 
Brat  euggMteil  the  experiment  to  him. 

Pine  enters  have  idwavfi  U-eii  vory  jHipulur  on  the  Tftudevillo  stage^  and  we 
present  an  engraTing  showing  two  Ore  eaters  at  the  Olympia  Theater,  Paris. 
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When  the  perfonners  appear  upon  the  stage,  they  are  clnd  in  a  tip;ht-fitting 
coeCume  of  n  rod  color  which  repri?t«enU  Ihiit  of  tho  devils  of  fiiiry  eeenos. 
The  fitage  apon  which  they  appear  iit  but  dimly  Jightcd  during  tlieir  proeenco 
iit>on  It.  The  dortlii,  after  making  their  buw,  go  to  tlie  rear  of  the  Btage,  and 
put  some  proptumtioiis  upon  their  hands;  they  come  to  the  front  of  tlie  stage 
and  cause  very  iliin  but  hrillinnt  llanici  to  dun  from  their  dngers;  hringiiig 
Uibse  flamefi  near  to  their  mouthe,  they  eccm  to  gwallow  them  and  then  oxtin- 
puiflh  them  between  their  (eeth.  When  the  two  dcviU  touch  (<uch  other's  liaiids 
a  LTackliiig  sound  lAhennl,  and  hing  flamefl  dart  forth  for  a  few  secuudct  from 
the  tjp<j  of  thfir  lingerit,  whii'h  they  uonttnuoDsIy  move.  They  subsequently 
exjtcrinient  without  putting 
Rnytblng  iu  their  months; 
thev  Ulnw  with  eniTjiy,  and  a 
brilHant  fl»me  makes  its  exit 
from  between  their  litiA.  Thoy 
slioot  forth  a  hw\  of  (lame  for 
uritiijiidenililu  It-Uj^th  nf  time, 
which  certainly  exceeds  half 
a  minute.  The  »)mhustion  is 
dne  to  a  very  volatile  e»M?nce. 

Certain  eatera  of  burning 
tow  pnx.-eed  oa  folIowH;  They 
form  a  little  ImUI  of  iinik-ria] 
which  they  tightly  compi-ess 
and  then  light,  and  allow  to 
btirn  np  almost  entirely. 
Then  rolling  this  in  new  tow 
in  order  to  gtianl  the  mucjiiis 
membrane  in  the  mouth 
nguiuKt  contact  with  the  in- 
caindoic**iit  ball,  they  breathe 
gently,  taking  care  while  do- 
ing BO  to  inhale  only  thmngh 
the  nofte,  ami  Uius  pn>ji'ct 
Bmoke  and  sparks. 

Another  trick  of  the  Hro  eaters  la  when  they  protend  to  drink  burning  oil. 
A  little  keroBcno  oil  is  ))ourod  into  an  iron  ladle.  I'he  oil  in  now  lighted,  and 
while  the  hullo  is  lield  in  the  left  hand,  an  iron  6pu<->n  is  dippeil  intL>  the  oil  aa 
though  to  take  a  spoonful;  hut  in  reality  the  s(H>on  is  only  wet,  and  when  it  ie 
hroQght  blazing  to  the  mouth  the  upemtor  throws  hack  his  bca<l  hh  though  to 
swallow  it,  and  at  the  same  time  a  slight  puff  is  given  by  the  breath,  which 
blows  it  out.  This  trick  is  very  effective  if  well  done,  but  the  reader  is 
especially  cautioned  against  trying  any  experiments  in  tricks  of  this  kind,  as 
the  resnlta  aro  apt  to  Im»  dangerous  except  in  the  hands  of  exi»er*8.  This  wijl 
be  Been  hy  what  is  called  the  sjionge  trick.     Two  or  throe  small  sponges  ure^ 
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pldced  in  an  iron  Imlle.  pumleno  is  ponretl  n%er  thcni.  only  u  snfiScieDt  qoaii- 
titjr  being  used  to  wet  thcni ;  they  tnuet  in  no  cose  drip.  The  sponges  are  now 
set  on  fire,  and  the  expurimentor  takes  up  one  of  thorn  with  hia  tongs,  and. 
throvinc:  his  head  back,  dropi  the  Mazing;  spouge  into  hia  mouth.  ITe  expeljt 
his  iiruutU  quickly  all  the  tinie.  SniJdt-nly  ho  cloaoe  hia  month;  this  cuts  ofl 
the  oxygen  ueceesary  for  combustion,  and  the  Hsme  immediately  goes  ont.  Per- 
foniierH  who  pret«eiit  Grc  trickei  fur  the  aniiisenient  of  a  company  frequently 
try  experinieiita  which  give  a  jrhaptly  uppearance  to  tlio  audience.  Thifi  is  done " 
by  pouring  a  few  ounces  of  alcoliol  into  a  Im^n  containing  n  handful  of  salt. 
When  this  \a  lighted  the  complexion  of  everyone  in  hideuns.  A  idightly  differ- 
ent effect  iH  iiBcd  by  inftiaing  Biiffrnn  in  altiohol  for  ii  ntunber  of  honrtt.  and  then 
adding  eult  oe  befure:  it  is  nsiially  poured  npon  tow  which  ia  lighted.  There 
are  sonic  liquids  that  have  the  projierty  of  taking  fire  and  burning  without 
injriring  the  object  upon  which  they  are  ponred  and  without  producing  any 
painful  sensation  uiwu  the  skin.  As  a  usuhI  thing  sm-h  liqiiidH  are  very  vola- 
tile |knd  uouAist  of  oasentiai  oIIb,  other,  etc.  The  rcuEon  that  some  sobstancne 
can  be  burned  without  injuring  them,  or  upon  ibo  skin  without  burning,  are 
exjiliiini'd  a»  foUowB:  These  Bubetanooe  are  very  volatile,  and  their  tension  is 
con  side  ralile,  and,  in  reality,  when  they  arc  burning,  it  is  merely  their  vap'tr 
which  is  on  6re.  This  vapor  then  tends  to  borrow  heat  from  the  liquid, 
whence  the  latter  may  remain  at  a  relatively  low  tcm])eraturu  while  the  surface 
is  on  lire.  This  is  u  rcaeonablo  uxplanation  of  tlio  curious  pltenomvnou  of  the 
burning  liqnid. 
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8W0RD  TRICK— A   STAH  TUHOUCII   TIIK   ABDOMKN. 


The  swoi-d  employed  is  a  simple,  thin,  flexible  blade  (>l  fiteel,  not  at  all 
sharp,  and  tlic  ])luii  of  which  is  eeon  at  A  in  tiic  owompunying  cut.  The 
point  is  Bufficicutly  blunt  to  prevent  it  from  dcitng  any  hai-m. 

As  for  tlio  prestidigilateur,  whiwe  body  the  swoiil  will  simply  piiss  around, 
but  not  pierce,  he  carries  couoeakil  benuatli  hiti  vo«t  a  sort  of  slie^ktU  that  con- 
sists of  a  tube  of  rectangular  section,  and  semicircular  in  shape,  and  the  two 
cxtreniitifK  of  which  are  bent  in  contniry  clirections  in  such  a  way  that  tbcy 
are  sitntitt'd  in  the  eaine  gtmight  line,  the  two  nrilices  oiwniug  in  front  and 
behind  at  right  anglt>s  with  the  abdomen.  I'hls  apparatus,  B.  is  held  in  phico 
by  cords  attached  lu  two  aniull  ringtt  at  the  two  extremities  of  the  tube. 

It  in  tlic  preeiidigitateiir  hiiu»elf  who,  appearing  instinctively  to  grasp  Uie 
point  of  the  sword  as  if  to  protect  hiniMjlf,  directs  it  into  the  metallic  tube. 
It  makes  its  exit  between  the  tails  of  the  coat.  It  might  be  made  to  come  out 
at  the  center  o£  the  back,  but  in  this  auw  it  would  be  necessary  to  have  an 
apcrturi-  furniod  in  the  wAUi  uf  th«  emit.  Thy  illusion  prtKhici-d  w  roni- 
plete,  seeing  tliai  tlie  flexible  bladt;  stralghtAMis  out  on  makiug  its  exit  from  the 
tube,  on  account  of  the  form  of  the  latter's  extremity.     It  is  neceasary  to 
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Japane«e  jugglers,  an  wt>ll  kimwn,  are  jHivMoiWinI  of  very  oxtrHarrltnftry  dcill. 
A  few  years  apo  two  of  thoin  jicrforuieti  the  following  feat,  which  required 
a  wonderful  dextority.  Oiio  of  tlietn  utAtoti,  with  urmtt  extondotl,  in  front  of 
a  thick  board  pUced  TerlicHllj;  and  tlie  other,  iiniied  with  a  nuinher  of  wiilo- 
blailed  knives,  Htutioucd  hin»g«lf  at  a  distiwico  i>f  almiit  Ax  yardfl  from  tho 
bonnl.  and  from  theiicc  threw  tho  kiiiren  with  a  sure  liand  uinl  Btia-k  one  of 
them  it)  the  board  jnst  above  tlio  head  of  the  tnrgot,  twn  nf  them  very  idtise  to 
the  rigbt  and  left  of  the  tieek,  and  others  around  the  tirnn^;  in  »  ^von\,  lie  out- 
lined the  form  of  h\»  cmniMinion  with  tlio  knives  Btnrli  very  deeply  into  th&i 
buartl.  ThiB  perforninnee  met  with  oxtrnordlnary  succeea.  and  an  effort  waa' 
at  onoe  made  to  ropnnlnce  il;  but  as  eueh  dexterity  is  not  possessed  by  every- 
ly,  and  as,  in  addition,  the  oponition  U  dantceroit^.  the  following  Bnbstituto 
devitipd  h_y  M.  Voisin  for  the  use  of  prentidi^ritat^-'urs. 


P1R1S  EATSRS  AND  SWORD  TRICKS. 


The  tKmnl  that  is  employoti  in  this  caae,  iiiatcail  of  lieing,  as  in  tho  gpuu- 
ine  perfornianco,  a  jtimple  oiio,  is  a  ]>t<K!e  of  cabinet  work  containing  an  iiigon- 
ion«  meclianism.  The  jilace  which  the  human  tjirget  will  occnpy  on  this 
board  is  carefully  inarkod,  and  thu  kiiivcB  that  tiro  to  Im;  etnck  into  the  lKm.r<1 
in  ttitccesoion  around  etich  place  are  ctnitainud  in  the  cabinet  work,  which,  at 
8r8t  sight  and  at  a  short  distanoe.  eeeras  to  bo  absolutely  withont  pri-|»iratiou. 

Each  of  these  knived  ia  Oxcd  by  it«  point  upon  a  pivot.  In  addition,  it  iit 
coatrollcd  hy  a  spring,  and  is  cunceuli'd  within  the  bimnl  by  u  vorv  finuly 
adjiisLeJ  donble-ralved  window,  which,  at  the  pro|)«r  moment,  opens  and 
aIlo»>  it  to  apixnr,  and  then  rU»ies.  The  spring  cjiuse.s  the  knife  Ui  full  or  ri>w 
tt(*con)ing  to  the  place  that  the  latter  is  to  occupy.  No.  'Z  of  tlie  tug^a^'iIlf* 
shows  the  window  opening  Ut  allow  of  the  fall  of  the  knifo.  which  will  ajijK'ar 
as  if  stuck  into  the  board  just  above  the  iustep.  In  each  of  tlie  valves  the 
angloB  that  meet  each  other  are  cut  (tlopingly  either  at  the  top  ur  bottom, 
aocording  lut  the  knife  is  to  fall  or  rise,  in  order  to  make  e[^ce  for  the  Made 
when  tJie  valves  are  closed.  U«fore  the  exit  of  the  knife,  tho  incision  is  ctosod 
with  modeling  wax  the  color  of  the  wood.  In  our  engraving  the  incision  is  nt 
the  iKittoin. 

^iuturally  tho  knivee  are  concealed  in  the  hoard  in^iich  a  way  that  on 
making  their  exit  tlie  iield  elmll  lie  free,  and  that  they  shall  not  oonu*  iiit4}cun- 
act  with  the  limbs  of  the  tai^et.  Kach  of  these  knives,  with  itt!  window, 
forms  a  distinct  apparatus,  which  is  controlli'd  hy  a  md  that  i>ndK  ut  thi;  edge 
of  the  board  just  at  the  place  where  the  fingers  vt  tlic  human  tarj^et  can  reach 
them.  It  is  ho  who,  by  pruwiing  njwu  the  cnil.-t  of  Uie  nxlH  its  if  upon  tlic 
keys  of  a  piano,  cauties  the  blades  to  come  out  of  their  place  of  concealment. 
one  after  annthcr.  and  Bpjtear  as  if  tlicy  had  junt  stuck  into  the  b<janl.  The 
ftound  made  by  the  spring  in  expanding  and  the  sodden  a]ipeArancv  of  tlie 
knife^  combined  with  the  motion  of  the  ]>er8on  throwitkg  it.  affords  a  complete 
illusion.  Ijet  ns  add  that  euoh  knife  inoiinl<!d  cm  a  pivot  at  iU  point,  an  we 
have  oxpluiued,  may  be  easily  diwugjiged  from  its  axis  when,  after  tite  ojiera* 
tion,  the  person  who  threw  the  kniv6«  ntakeit  believe  to  pull  them  out  by  fnn« 
from  the  woo«I  in  which  tliey  eeoui  to  tx)  inserted. 

Tho  board  having  been  invented,  it  heoiime  necessary  to  find  a  motlnwl  of 
throwing  the  knives  in  such  a  way  as  to  cause  them  to  disappear.  To  this 
effect  the  hoard  is  placed  on  one  side  of  the  stage,  near  the  side  acanes,  and 
tho  person  who  throws  the  knives  stittiunB  himself  on  the  other  siiJe  of  the 
stage,  near  the  op{iosite  side  scenes,  and  he  can  theroforu  act  in  two  ways,  viz., 
firat,  in  jioising  his  arms  to  take  aim,  he  can,  at  the  last  moment,  throw  the 
knife  between  the  aide  scenes  back  of  Ijim  white  he  takes  a  stop  forward.  The 
knife  supposed  to  be  thrown  thus  disappears  completely  at  the  desinxl  moment, 
but,  sJDoe  the  spectators  do  not  see  tho  fhish  of  the  blade  traversing  the  stage. 
it  is  preferable  to  employ  the  second  method.  This  consists  in  a  genuine 
throwing  of  tho  knife,  hot  in  such  a  way  as  to  cuise  it  to  pass  by  the  boani 
and  fall  between  the  side  scenes,  where  the  sound  of  its  fall  is  deadened  by 
some  such  material  as  a  piece  of  carpet,      In  both  of  these  two  methods,  it  is 
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ior  the  }itinian  target  to  pret)S  the  Rjiriiig  of  tho  knife  that  he  wiehefl  to  make 
appear  nt  juet  the  precim  moment,  in  order  that  the  olick  of  the  expanding 
spring  may  bo  taken  by  iho  Bpociature  for  tho  Bound  of  tLo  knife  sticking  into 
the  wood. 

TbiB  trick,  when  well  executed,  has  often  deceived  the  «hrewde<t  epecta- 
torSf  and  that^  too,  nith  to  miirh  the  mure  facility  in  that  many  had  aeon  the 
JapaoeBC  perform  in  tiio  middle  of  a  circus,  where  it  nns  iinpowible  to  con- 
ooal  thi^  knifo,  unco  it  could  be  foliowoil  by  tlio  eye  in  )t«  traivl  from  tlie  hand 
of  the  JapiLnem  to  the  ]K)int  where  it  penetrated  i\w  bojittl. 

To  W  pn<ci(w.  and  to  omit  nn  iiifurnuition,  lot  uk  kav  in  cunclil^ion,  that 
there  cxiiitt  buanls  in  which  the  freeing  of  the  kuiroB  in  cHected  by  the  pulling 
of  a  Uircud  held  in  the  Kide  scenes  by  »  thinl  ]iurty.  'Vh'u,  proce^i;  hibs  the 
advantage  that  there  ie  no  danger  of  the  spoctatora  seeing  the  manipulation  of 
the  nxls ;  bnt,  on  the  other  hand,  it  has  il«  inconvonienooe,  viz.,  in  a  place 
where  u  communication  cannot  be  ctttablished  bcivrecn  the  invisible  confederate 
and  the  mechanicul  buiird.  the  usu  of  it  iii  iui]tust>ible,  and  it  ia  uecesaary  to 
«mploy  the  othur  nicUiod. 


SWOUn  SWALMtWKItS. 


Wltpn  n  phyHician  introduces  Iuj*  tinger,  thp  hmidle  of  a  spoon,  or  a  pencil 
into  the  tiiroac  of  a  jmtieut,  the  latter  exjwrienceta  nu  extremely  dieagrpcablo 
sensation.  Any  touching  of  the  pharynx,  however  alight  it  be,  causes 
strangling,  pain,  and  uau»c-a.  and  the  organ  reacts  with  TiolenoQ  againat  the 
olwtacle  thnt  presentjj  ii^If  to  free  rei^pinition.  There  ia  no  one  who  haa  not 
more  than  once  experienced  this  ditsagreeable  tmpresciion,  and  for  this  reason 
we  are  juetly  unqirifieil  when  we  meet  with  [icople  who  6oem  to  ho  pnxjf 
agaiu&t  it,  and  who.  for  example,  introdnco  into  their  pharynx  large,  soliii.  and 
HtilT  objects  like  &wrtnl  bla<h>H.  nnd  <nut>e  thete  to  pLkni.<trate  to  a  depth  that 
appears  increilible.  It  is  ex(H>rimenia  of  tlus  kind  that  coueitituto  the  tricks  of 
Bword  8 wal lowers. 

These  experiments  are  nearly  always  the  Rime.  The  individual  comee  out 
drc88od  in  a  brilliant  cogtnnic.  At  one  t^ide  vf  him  there  are  Rags  of  ditTerent 
natinnalitie«  surrounding  a  panoply  of  itabers,  aworde,  and  yatagans,  aud  at 
the  other,  u  stack  of  gums  provided  witli  Imynnetv.  Taking;  u  flat  ralicr.  whoM 
blade  :ind  hilt  huvf  Ixhmi  cut  out  of  llie  ^mmc  sheet  of  meUtl,  the  bbulc  lifting 
from  Alt^'-fire  to  sixty  contimeters  in  length,  he  jntrodticee  ite  extremity  into 
his  ihroat.  taps  Ibo  hilt  gently,  aud  the  blade  at  length  entirely  diiiap{wara. 
He  then  reiwat«  the  exi»erinient  in  awallowTng  the  blade  at  a  t^tugle  gnlp.  Snb- 
scqucntly,  after  swalhiwiug  and  disgorging  two  of  tbcee  same  ewonls.  he 
OAuaeH  one  to  pene(mt«  up  to  itjt  guard,  a  second  not  r^nit^t  bo  far,  a  third  a 
little  lc»6  still.  Mud  a  fourth  up  lo  altoul  liiilf  \i&  length,  the  liilte  being  then 
Arranged  as  shown  in  our  tldnl  illaetnitlun  (C).r 
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PreBsiiig  now  ou  tho  hilts,  he  swallovs  the  four  blade«  at  a  gulp,  and  then 
he  take*  thi'ni  out  leisurely  one  by  one.  Tlie  effect  is  quite  euriirieiiig.  After 
swallowing  fteveml  different  ftworda  and  Rabers,  he  takes  sn  old  mngket  »rnied 
with  H  triangular  tmynnet,  and  swalluwH  the  latter,  the  gun  rcmaJuing  vertical 
ovt>r  liiH  head.  Finally  lie  borrowg  a  large  saber  from  a  dragoon  who  is  present 
for  the  pnr|>ose,  and  eau»eB  two-thirds  of  it  to  disappear.     Aa  a  trick,  on  being 

encored,  the  «word  awallower 

borrowfl  a  cano  irom  a  person 
ill  the  audiuiure,  and  swalloirs 
it  almost  euiireiy. 

A  oertain  number  of  spec- 
tutors  usually  think  that  the 
|>erfL)rmer  producea  an  illumon 
tlirough  the  aid  of  some  trick, 
:iih1  that  it  is  impo»ieible  t<i 
(•wallow  a  sword  blaiie.  But 
lliiH  is  a  niistake,  for  sword 
riwallowers  who  employ  arti- 
lioes  are  few  in  nuuiber  and 
their  eiperimentwbnt  slightly 
varied ,  i\  bile  the  majority 
really  do  intrtKlncc  into  their 
nioiithe  and  food  patwiges  the 
lihules  that  they  cause  to  dts- 
appear.  They  attain  this  re- 
sult as  follows: 

The  back  ports  of  the 
month,  despite  their  sensi- 
tiveneKH  and  their  rebellion 
iigiiinst  contact  with  solid 
botliet>,  are  CHpuble  of  bocom- 
iug  so  ehangod  through  habit 
thai  they  gnuluiUly  get  useil  to  abnormal  cctntoi^ts.  This  fact  is  taki'ii 
advantage  of  in  medicine.  It  daily  ImpjH-ns  that  [lersoiis  anii<?ted  with  dis- 
orders of  the  tlirout  or  stomach  can  no  longur  swallow  or  take  nourisliinunt, 
and  would  die  of  eihiiustion  were  they  not  fed  artificially  by  means  of  the 
u-sopha^cal  tul)o.  TliiFt  Litter  is  a  vulcanized  rubl>er  tube  which  tlie  patient 
swhIIowb,  after  tlie  manner  of  swon]  swallowers,  and  through  the  extremity 
of  which  milk  vt  lumiflna  is  introdnoed.  But  the  patient,  before  being  able 
to  make  daily  use  of  this  upporatuB.  must  serve  a  genuine  apprenticeship. 
The  first  introduction  of  the  end  of  the  tnlie  into  the  ]>harynj:  is  extremely 
jjainful,  the  second  is  a  little  less  bo,  and  it  ifi  only  after  a  large  number  of 
trials,  more  or  Iuks  jirolonged,  tliat  the  jiutiinit  succeeds  in  swallowing  ten  or 
twelve  inches  of  the  tubing  without  u  disiigreeable  Hjusallon. 

The  wasliiug  out  of  tfao  stomach,  [lerfomied  by  meaus  of  a  long,  flexible 
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tnbe  which  the  patient  partially  swallows,  and'with  which  he  injects  into  and 
removes  from  his  stomach  a  quantity  of  tepid  water  by  raising  the  tube  or  let- 
ting it  hang  down  to  form  a  siphon,  likewise  necessitates  an  apprenticeship  of 
some  days;  but  the  patient  succeeds  in  accustoming  his  organs  to  contact  with 
the  tube,  and  is  finally  able,  after  a  short  time,  to  swallow  the  latter  with 
indifference,  at  least. 

With  these  sword  swallowers  it  is  absolutely  the  same;  for  with  Ihcm  it 
is  only  as  a  consequence  of  repeated  trials  that  the  pltaryiix  becoTiics  siitficiciitly 
accustomed  to  it  to  permit  them  to  finally  swallow  objects  as  large  iiiilI  rigid  as 
swords,  sabers,  canes,  and  even  billiard  cues. 

Swallowers  of  forks  and  spoons  serve  an  analogous  apprenticeship.  As 
known,  the  talent  of  these  consists  in  their  ability  to  introduce  iuto  the  tiiroat 
a  long  8i>oon  or  fork  while  holding  it  suspended  by  its  extremity  between  two 
fingers.  This  trick  is  extremely  dangerous,  since  the  a^sophagus  exerts  a  sort 
of  suction  on  all  bodies  that  are  introduced  into  it.  The  spoon  or  fork  is, 
then,  strongly  attracted,  and  if  the  individual  cannot  hold  it,  it  will  drop  into 
his  stomach,  whence  it  can  only  be  extracted  by  a  very  dangerous  surgical 
operation — gastrotomy.  It  was  accidents  of  this  kind  that  made  tlio  "fork' 
man  *'  and  the  '*  knifeman  "  celebrateii,  and,  more  recently,  the  "  sjwonnian  " 
who  died  from  the  effects  of  the  extraction  from  his  stomach  of  a  sirup  spoon. 

All  sword  swallowers  do  not  proceed  'u\  the  same  way.  Some  swallow  the 
blade  directly,  without  any  intermediate  apparatus;  but  in  this  case,  their 
sabers  are  provided  at  the  extremity,  near  the  point,  with  a  small  bayonot- 
shaiied  appendage  over  which  they  slip  a  gutta-percha  tip  without  the  aj>ecta- 
tors  i>erceiTing  it  (F  and  O).  Others  do  not  even  take  suck  a  precaution,  but 
Bwallow  the  saber  or  sword  just  as  it  is. 

This  is  the  mode  of  procedure  of  an  old  zouave,  especially,  who  has  become 
a  ]K}or  juggler,  and  who,  in  his  experimentR,  allows  tlic  spoctatorti  to  touch, 
below  his  sternum,  the  projection  that  the  point  of  the  saber  in  his  stomach 
makes  on  his  skiu. 

But  the  majority  of  sword  swallowers  who  exhibit  upon  the  stage  employ  a 
guiding  tube  which  they  have  previously  swallowed,  so  that  the  exiicriments 
they  are  enabled  to  perform  become  less  dangerous  and  can  bo  varied  more. 
This  tube,  which  is  from  forty-five  to  fifty  centimeters  long,  is  made  of  very 
thin  metal.  Its  width  is  twenty-five  millimeters,  and  its  thickness  fifteen  (li). 
These  dimensions  permit  of  the  easy  introduction  of  ftat-blmied  sabers,  among 
other  things,  and  of  the  performance  of  the  four-sabers  cxiierimeut,  and  of  the 
introduction  of  sabers  and  swords  of  all  kinds. 

To  explain  the  latter  from  a  physiological  standpoint,  the  saber  swallowed 
by  the  performer  enters  the  mouth  and  pharynx  first,  then  the  ajsopliiigus, 
traverses  the  cardiac  opening  of  the  stomach,  and  enters  the  latter  ae  far  as 
the  antrum  of  the  pylorus— the  small  cul-de-sac  of  the  stomach.  In  their 
normal  state  these  oi^na  are  not  in  a  straight  line,  but  are  placed  so  by  the 
pass^e  of  the  sword.  In  the  first  place,  the  head  is  thrown  back  so  that  the 
month  is  in  tiie  diieotion  of  the  cesophagus,  the  curves  of  which  disappear  or 
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become  less;  tliu  nngle  tliat  tlio  a'eophagtis  mukee  witli  the  stomach  bocomoa ; 
null;  iind,  finally,  the  last-named  orgau  disteuds  in  a  TerticaJ  diractiou  and 
its  inU!i-niil  ourvo  diKiqipi-iirfi,  thus  permiLling  tlie  Lliulc*  Uj  travenw  the  stomaoh 
thruugli  iU)  grt»iter  d'miiifU.>r;  Uiut  U  tu  say.  to  reacli  thu  8ni:ill  cul-de-aac.     Iti 
should  be  undunttucHi  that  boftiru  titiirh  a  iiaiult  can  h&  atbiinud  Uie  siiinitich 
iiiutit  tinvo  bctin  i-mpticil  tlirongti  fasting  on  llio  iiart  of  tbo  o{>erator. 

Tlie  dejitli  of  llfty-Uve  if*  wixty  ceiitiiiirtlcrs  to  which  blieec  nii-n  onune  their] 
tnalrumeuls  to  |ittnetrut»,  and  wliicli  aceuii!  extraonlinary  to  d|)octatore,   isj 

expltijried  by  the  dinientiions 
of  tho  organs  tmven$^.  Such 
It'iigUtH  may  be  dividul  tbua: 
MouUi  and  {thru-yiix,  lU  to 
I*^;  a'Mii«lm|LMi8,  25  to  28;  dis- 
teudetl  Btomiich,  20  to  ^ — && 
to  02  centjmctvnt. 

According  to  the  atittura 
of  the  individual,  n  length  of 
orpins  of  from  55  to  t!2  cenli- 
nietL'K  may  giro  pusago  to 
swallowed  swords  rtthout  In- 
uonvLMiieiice. 

Sword  swallowing  exhihit- 
ors  have  rendered  important 
si!rvire8  to  rmiliciinj.  It  waa 
due  to  one  of  tUem-—^  swaU 
lower  of  both  ftwordn  and  peb' 
I'les — that,  in  1TT7.  a  Scotch 
jdiysioiun,  StftTens,  was  enabled 
to  make  the  first  stndiet!  npon 
the  gastric  juico  of  hiiinau  be- 
ini»(*.  In  order  to  do  tins,  ho 
i-aitsLNl  this  individual  to 
swallow  amali  metallic  tubes 
I'icn'ed  witli  boIoR  and  fillcii 
witli  meat  according  to  Reaumur's  method,  and  got  liim  tu  disgorge  them  again 
after  a  ocrtain  length  of  time.  Tt  was  alM>  sword  swalbiwers  who  showed 
pbyeicians  to  what  extent  the  pharynx eonld  liceoino  bid>ituated  to  contact;  and 
iroui  this  resulted  the  inventiun  of  the  Fouoher  tutx^,  the  u?«optiageal  tabe, 
the  washing  out  of  tho  stomaoh,  and  the  illumination  of  tlie  latter  organ  by  the 
oloftric  light. 

It  fiometiraod  happens  that  gn'ord  swallowers  who  exhibit  in  pnblic  squares 
and  at  etan-t  eonieni  are.  at  the  eame  time,  gwallowors  of  pebbles,  like  him 
wlHif«  talenUi  weri;  nlilized  by  8t«veus;  that  is  to  say,  they  have  the  faculty  of 
swallowing  pebbloe  of  various  «i)ce«,  aomctimes  even  stones  larger  than  a  hen*8 
eggi  and  that,  t«o,  to  the  number  of  foor^  flve,  or  mx,  aonietimea  inore>  and  <d 
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afterward  disgorging  them  one  by  one  through  a  aimple  contraction  of  the 
stomach.  Here  we  have  a  new  example  of  the  modiScation  of  Bensitiveness 
and  function  that  an  individual  may  secure  in  his  organs  by  determination  and 
constant  practice. 

In  conclusion,  let  us  say  a  word  in  regard  to  the  tricks  that  produce  the 
illusion  of  swallowed  swords  or  sabers.  One  of  these,  which  deceives  only  at 
a  certain  distance,  consists  iu  plunging  the  saber  iuto  a  tube  that  descends  along 
the  neck  and  chest,  under  the  garments,  and  the  opening  of  which,  placed  near 
the  mouth,  is  hidden  by  means  of  a  fulse  beard.  Another  and  much  more 
ingenious  one,  which  has  been  employed  in  several  enchantment  scenes,  is  that 
of  the  sword  whose  blade  enters  its  hilt,  and  which  is  due  to  Jt.  Voisiu,  the  skill- 
ful manufacturer  of  physical  apparatus.  In  its  ordinary  state  this  sword  has  a 
stiff  blade,  eighty  centimeters  in  length,  which,  when  looked  at  from  a  dis- 
tance of  a  few  meters,  presents  no  peculiarity  (see  D  in  our  engraving');  but 
when  the  exhibitor  plunges  it  into  bis  mouth,  the  spectator  sees  it  descend  by 
degrees,  and  finally  so  nearly  disappear  that  but  a  few  centimeters  of  the  blade 
protrude.  In  reality,  the  blade  lias  entered  into  the  hilt,  for  it  possesses  a 
solid  tip  that  enters  the  middle  part,  which  is  hollow,  and  these  two  parts 
enter  iuto  the  one  that  forms  the  base  of  the  sword.  The  blade  is  tlius  reduced 
to  about  twenty-five  centimeters,  a  half  of  whicli  length  enters  the  hilt. 
There  then  remain  but  a  few  centimeters  outside  the  exhibitor's  nioutli,  so  that 
he  seems  to  have  swallowed  the  sword  see  (G  and  E).    This  is  a  very  neat  trick. 

THE  SWOKl)   WALKER. 

Of  all  the  daring  tricks  that  have  becTi  introduced  in  the  circus,  none  have 
caused  more  comment  than  the  one  iu  which  a  person,  generally  a  lady,  walks 
with  bare  feet  up  a  ladder  of  sharp  swords,  treading  directly  on  the  sharji  edges 
without  any  injury  to  the  feet. 

It  is  amusing  to  a  person  who  is  acquainted  with  the  secret  to  hear  the 
many  explanations  of  **  how  it  is  done  "  offered  by  the  spectators,  yet  none  of 
them  ever  come  near  guessing  the  truth.  Tliis  secret  has  been  so  jealously  and 
BUCcessfuUy  guarded  that  very  few,  even  among  the  best  informed  experts, 
know  how  it  is  performed. 

From  the  illustration  it  will  be  seen  how  the  swords  are  arranged  in  a  rack 
with  the  catting  edges  on  top.  Tlie  rack  is  usually  about  seven  feet  high,  and 
eight  Bwords  are  need.  One  of  the  most  necessary  points  in  the  preparation  for 
the  trick  is  that  the  rack  should  stand  firm,  and  tlie  swords  fit  snug  and  tight 
in  the  slots  made  to  receive  them. 

Uanally  the  inspectors  are  invited  to  examine  the  rack  as  well  as  the  swords, 
and  paper  is  cut  with  the  swords  to  sliow  that  they  are  really  sharp.  The 
secret  is  not  in  the  swords  or  rack,  but  in  the  preparation  of  the  performer's 
feet.  In  a  pint  of  water  as  much  alum  is  dissolved  as  the  water  will  readily 
take  np.  To  the  alum  water  is  added  as  much  zinc  sulphate,  thoroughly 
diasolTed,  aa  will  lie  on  a  silver  dime. 
11 
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A  few  minutes  before  doing  tlie  act  tho  performer  bathea  tbo  feet  in  thEs 
eolutiuu  uud  ullows  tbt-in  to  dry  without  wiping.  Just  before  leaving  the 
dreeeiiig-room  the  feet  ai-e  4li|i]ie<I  for  a  moment  in  u  cold  water  88  can  be 
Boctired,  and  at  once  wijied  dry  without  rubbing. 

B;  placing  tbo  feet  i^iiuiirelr  on  tbo  swunU  tliere  i»  no  danger,  bntgmU. 
cure  must  be  used  not  to  allow  the  foot  to  slide  or  Blip  on  the  ewonl,  or  the 
resuH  would  be  u  verv  haA  aucidi'nt 
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SWORD  WALKER. 


On  louring  Uic  circns  in  which  one  has  Been  tho  above  act,  visitors  are  alm>:«t 
sure  to  BOO  before  tho  evcr-pre^cut  eido  show  a  large  painting  on  which  ia  the 
repreBentntion  of  a  Mexican  dancing  with  bare  feet  in  a  shallow  box  filled  with 
brokoDghus. 

If  yon  are  of  an  inquisitive  nature,  and  have  eeena  lady  walk  with  hare  foet 
up  A  ladder  of  abarp  Awords,  you  enter  the  side  ithow  to  see  i\m  new  wonder. 

On  H  rniwd  platform  ie  found  a  Ikix  abutit  four  feet  Unig,  tbrt«  feet  wide. 
and  eii  inches  deep,  the  bottom  of  which  is  covered  with  broken  gUes.  In  a 
fewuiouientda  man  dn^tsetl  in  tbo  Mexican  costume  appeartt  on  tbo  platform  and 
pnx»edato  break  a  few  old  bottlrs  and  throw  the  broken  ^Iii»i  in  the  box.  than 
removes  bis  ehoee,  abows  bis  feet  to  bu  free  from  any  covering,  steps  in  the  box. 
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and  dauces  among  the  glaeg.  After  he  hiw  Qniahed  dancing  Iib  siiows  uia  foet 
to  bti  iiiiiiijur«<I,  and  relircA.  Tlic  trick  U  pur  form  ixl  iu  tlie  following  niitnuer: 
Secure  a  number  of  thick  glass  bottlee,  break  them  iu  rather  Binall  piuces 
and  6Ie  or  grind  all  tlio  sharp  odgos  round.  This  stock  of  gtiutt  you  place  in  the 
center  of  a  box  made  according  to  above  measurement.     Now  eoak  yonr  foot  In 
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strong  alnm  vater  and  wipe  dry,  and  glvo  thutn  a  thornugli  ruhbing  with  pul- 
verized riMtin.  Dufit  the  iniilOe  of  your  ahoea  with  rosin,  put  them  un,  and  go 
ii|mn  the  platform.  Take  Mune  old  lump  ohininevK  and  buttles,  break  them  in 
bits,  and  thn>\r  this  frct^h  broken  glaan  in  the  box,  arotinil  the  edges  and  in  tho 
oomere,  not  in  the  center.  Eomovc  jour  fihoes,  st^p  in  the  center  of  the  box, 
among  the  prepared  glasttr  and  do  your  ilanciug.  Avoid  the  sirlea  or  cornerB  of 
the  box.  where  yon  have  thrown  the  glasp.  and  yon  run  no  risk  of  cntttng  your 
feet,  especially  if  you  n»e  plenty  of  rosin.  The  amateur  hardly  needs  to  bo 
informed  that  »uch  tricks  should  be  left  entirely  to  professionals. 
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VKNTRILOQUIKJt   AND   ANIMATED  PUPPETS. 

Vt>ntnl<x|iiista  may,  oco^n'^iiig  to  thoJr  spocutlticB.  be  divided  into  vanouB 
categories.  Some  devotu  tlieir  fcalciit  to  the  iiiiitatittii  of  the  cries  of  aninmb, 
tlio  Jion^fl  of  birds,  the  uoieo  of  tools,  etc.;  others  iniiUite  the  sound  of  innsicftl 
inBtrumcntt;  8ome  mock  the  nojae  produced  by  a  crowd,  a  regiment,  or  u  pro- 
ccseioii;  vliilc  nlherK,  agiiiti.  iimlte   ibdls  or  diiinm!e.-i  Kpi-ak. 

Certain  Yentriloquiritit  imitate  the  sound  of  musical  instruments,  from  Uiat 
of  the  violin  up  tu  tliaC  of  bratw  inHtnimeiitri  with  thu  most  pittrciug  noten. 
Othore  excel  in  iniiuitiug  the  uoitie  of  the  pUne,  saw,  etc. 

Oertuin  vciitriltHpiiKto,  wiiilu  hidden  by  n  screen  tumply,  ]iaTo  the  faculty  of 
making  their  iiudicnue  bolicvc  thai  several  jwrsiius,  or  even  a  crowd,  are  iu  the 
viciuity. 

At  Kgyptiiin  llidl.  I>indon,  a  magician  rorcntly  made  liis  apjiearanoo  upon 
the  stage,  cnrrjinng  ti  doll,  witli  H'hi<'h  ho  beUl  a  somcn'hnt  uncouth  conTcren- 
tivn.  The  Viym  <if  the  doll  were  olkiter\'e<I  to  move,  and  the  illintion  wa8  oom- 
plote.  when  all  ul  nnee  the  dolfa  head  was  stnuigely  transfomieil.  lite 
ma<pci»n  1i:ut  jiint  oiH-ned  hii;  hand,  rihowin^  Ihut  it  \vii>i  the  bitter  alone  that — 
inclosetl  in  a  wlilte  glove  upon  which  were  a  h-v  cohinvl  niarkw^fnrnieil  tlic 
doll's  head. 

In  our  ottgmvtng  may  bo  f>oen  two  met  bods  of  arranging  the  fuigcrs  for 
(onning  a  doll'i^  bead  u  itb  the  band.      The  illusion  is  produced  by  making  ii 
few  nmple  liuea  with  charcoal,  and   wrapping  a  handkercbief  or   napkii 
around  tlie  baud;  thuit,  if  one  has  a  little  aptnen  for  Tentriloquifim,  be  mil. 
hold  a  cnnver^sition  with  the  bead. 

In  our  time,  most  veutriloqaists  who  exhibit  in  puhlia  considembly  farili- 
tate  the  illusion  that  tbey  deetre  to  produce  by  using  largo  articidatcd  dum- 
mies, which  they  make  speak  and  sing,  and  talk  tu  one  another — encb  in  a 
different  voice.  These  fignree  are  m  constrncted  that  the  ventriloquirt'B  bands 
can  move  their  arms  and  legs,  turn  their  heads  to  the  right  or  left,  give  their 
shouldeis  a  shrug.  o|ien  or  close  their  eyc«.  and  move  their  lower  jaws  in  such  a 
way  that  their  months  seem  to  utter  the  worde  that  the  spectator  heArs. 

Wo  may  ray.  tn  a  general  way,  thai  tbeiw  ventrilM(ulst&,  thanks  to  the  nse 
of  their  dnmrnieo.  succeed  in  producing  so  complete  an  illusion  that  people 
are  frequently  pereuailcd  tliat  Uie  voice  heaird  actually  oomes  from  the  mouth 
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of  the  fijniro>  AQ^  ^^^^  i''  'loc'^  n<>^  proceed  from  the  ventriloqiiist  standing 
near  the  latter,  hut  from  a  coiifeileniio  liuldeii  uuinewlicre  about,  whose  voice 
is  heard  tbmiiijh  Lhe  iuttiriuedtun)  uf  u  fpeaking-Cubo. 

There  is  iMie  trick  Lhat  alwayti  teiulo  lo  cunfirm  the  spcctiitor'B  illueion,  and 

that  is  this:  in  the  little  prefatory  speech  that  the  Yoiitrilo<|iii«t  iriiiki'ii,  lie 

>  gives  vut  that  he  la  a  foreigner,  and  dot-M  not  speak  iliu  bumiage  of  hid  audi* 
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enoe  well;  in  foot,  hecxpresKM  himeclf  with  difltcuUy  ami  with  n  Htrong  accent. 
Hi-!  dammie»<.  on  the  contrary,  aiiawer  in  very  jrond  Fri'iicli  or  Kiijrlijili,  aft  the 
fitw  may  l»e;  and  when  the  aiidittjnt  hear  ihein,  they  arc  led  to  helitivu  lhat 
ventiiloqaiam  counts  for  nottiin^c  in  thoir  miKn-ore  or  ooiivcrKiition. 

fCTfiliinaliou  of  I'cnirUinjiiixm. — The  art  of  ventrijofiuism  is  primarily 
baaed  npon  an  unouHtio  phenotnonnn — the  difTieully  that  tiic  (mr  ^xporii^nrort  in 
dotormining  the  exact  point  whence  comee  the  ttoond  that  it  hearH.  'J'liat  there 
iti  such  an  incertitude  aa  to  the  i1ii-i>rtii>n  of  somidti  is  uuhiIv  verifted,  and  the 
following  are  a  few  caatw  iu  proof  of  it      Mr.  iStuart  UunitwrlauU,  a  miud 
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read«r,  who  exhibiterl  at  Paris  a  few  year*  ago,  perfoiined  a  little  eiperimeni  in 
the  (irawing-room,  afU-T  hi^  "  )«ci;oiid-Higlit*'  ttttancc^i,  which  usually  ro^tilted 
in  mirpritnii;;  niid  amiifihig  hie  auditors,  in  this  oxporiment,  a  willingly  dia- 
]>uii(.>(1  fiersoii.  l>eiiig  liciiiticl  in  tho  middle  of  the  room,  allowc^I  his  eje^  to  be 
lijunhigud.  Tlii-n  Mr.  Ciimlierhiiul  took  a  five-froiiH  ]>iece  and  aiadc  it  jingle 
by  atriking  it  with  a  hard  object,  pay  a  key  or  another  coin.  The  person  rob- 
mttted  tu  t]ii>  e\]ieTiiiicut  then  had  to  tell  the*  direction  from  whence  the  sound 
emanated,  and  to  ^ivo  the  distance  at  which  it  scorned  to  him  to  have  been 
niwle.  In  tilutoi^t  all  caiK«s  the  indlvidiml  gneisfied  a  direi;tion  and  iliKtunM 
very  different  from  tho  real  one,  and  the  error,  wtiich  was  ofttimee  great,  nat- 
urally |imvnlied  pn-jit  hilarity  from  liio  fijH'f.tatow.  Moreover,  Mr.  Ciiiiit>er- 
land,  by  varying  the  position  of  hiii  hand  in  suc-h  a  way  that  the  latter  formed 
a  screen  InUwt^n  the  coin  and  tlic  ear  of  tho  blindfolded  porwii,  caiiriotl  the 
Iatt«r'a  perception  as  to  tho  direction  of  the  sound  to  ranr.  although,  as  a 
Miutli-r  of  fiml,  tbt)  exi»erimentftr  had  not  budged  from  Ins  first  position. 

At  a  xoirei;  we  have  seen  a  tneml>or  of  the  Inatitnte,  who  had  ebeerfiillj 
Biibniittcd  himself  to  the  oxxieriment,  extremely  onrpriiwd,  when  his  bandage 
was  reinortKl,  at  the  gross  errors  in  auditory  perception  that  he  had  jtiRt  com- 
niitttul.  Tho  illiiriion  that  it  i.s  thiiH  pnsHiblc  to  prcKlticB  by  irarying  the  pnei- 
tions  of  tlie  hand  in  M-liich  a  coin  is  jinglei]  is,  in  the  main,  onalogoiiR  to  that 
obtained  Liir<»ii;;Ii  ventrtbM|iiittm.  Another  example:  If  several  itorsoiis  be 
Ktntiding  in  the  same  line,  at  a  few  feet  from  a  spectator,  and  one  of  them 
emite  a  prnlongfd  sound — a  vowel,  for  example,  «iiy  n  «  n— that  reqnJrea  no 
motion  of  the  lips,  tho  spectator  will  be  unable  to  dctonniuo  from  urhieh  of 
tbo  persons  tlio  sound  prooeedi;;  or  if,  moreorcr,  ho  tries  to  point  the  one  out. 
Iiu  will  \>o  a1nio!tt  cortnin  t4>  commit  an  error,  tbo  pcrxon  deeigoatoil  by  him 
being  tho  third  nr  fmirth  to  the  right  or  left  of  tlio  one  wlio  lu^tiiully  produced 
the  eonnd. 

In  the  choruses  of  (ipcras.  itii  endeavor  is  miwlo  to  have  on  agreeable  aaptvt  in 
lulditioit  to  tiK-id  ipudilios;  and.  aJt  a  boiiutiftd  voice  m  not  always  iuTi?onipjiiiied 
with  a  pretty  face,  it  often  |uip[>enH  that  in  the  first  row  of  a  chorus  they  will 
pliu»  pretty  KUpcrniimcraries,  who.  although  not  obliged  to  sing,  ojien  their 
ntoutliH  ami  make  believe  pronounce  woniti,  while  in  reality  tho  einging  ia 
Wing  done  only  by  their  oomi«inionB  in  the  rear.  This  fraud  ie  vtay  rarely 
detected  by  the  audience. 

If  a  man  standing  near  a  child  should,  witliont  moving  bis  lipfi,  speak  with 
n  squeaking  voii'(>,  while  the  child  wiu  making  believe  pronounce  won1«.  it 
might  easily  be  believed  that  tbo  wordrt  beard  were  Inking  6i>oken  by  the  child. 
It  is  posRtblo  to  tejicb  a  dog  to  o{ien  bis  mouth  and  follow  tho  motions  of  bis 
roaater^s  hand;  and  if  the  moi^tpr  Ims  nny  H)rt  of  a  ventriloquist,  lie  can  easily 
make  beliere  that  be  lias  an  animal  endowed  with  stiocch. 

Tbo  ventriloquist  who,  atanding  near  his  dummies,  succeeds  in  keeping 
bia  fai^ial  mnKcle^  Hbti^ohitrly  immovable,  while  bis  fi^Ki^^l^'Come  animate  and 
move  their  lit>s  lud  aoem  t/v  sfwak,  producer  sncb  an  illusiritt  among  the  specta- 
lore  bv  >  '''o  noonstic  principle  Uiat  wo  have  just  noted;  iltai  is,  th« 
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diSicuIty  that  the  ear  experiences  in  detennining  the  precise  point  whence 
emanates  the  sound  that  it  hears. 

It  is  to  be  remarked  tbat  the  chief  diflicnlty  in  the  art  of  ventriloquism  \a 
to  keep  the  conntenaiice  inimoTable^  and  to  speak  without  causing  any  of  the 
facial  muscles  to  act. 

The  Tentriloquist  who  talks  with  a  dummy  that  is  interrogating  him, 
addresses  hie  questions  in  an  ordinary  voice,  articulates  distinctly,  and  plainly 
moves  his  lips;  but  when 
the  dummy  answers,  the 
ventriloquist's  face  no  long- 
er contracts,  and  his  lips 
scarcely  part  except  to 
smile.  The  facial  immo- 
bility preserved  by  him 
while  he  is  really  speak- 
ing, then,  cau  be  explained 
by  recalling  a  few  princi- 
ples of  grammar,  which 
are  merely  applications  of 
the  physiology  of  the  voice. 

Articulate  speech,  which 
separatee  the  language  of 
man  from  that  of  the  lower 
an  imals,  is  divided ,  as  gram- 
mar teaches,  into  sounds 
and  articulations.  The 
sounds  or  vowele  are  made 
up  of  all  the  continuous 
and  nniform  noises  that 
the  vocal  organs  can  emit.  Thus  a,  e,  i,  o,  niul  n  are  vowels,  becanso 
they  may  be  infinitely  prolonged  ;  a  a  a  a  a  a,  for  exaini»le.  Tliere  arc  a 
greater  number  of  vowels  than  is  usually  nilmittod  in  writing;  it  in  pofisibie, 
in  fact,  to  modify  them  to  inliuity,  so  to  6i>eak,  by  a  slightly  more  open  or 
more  closed  sound.  They  may  be  classifled  in  the  form  of  gamuts,  each 
having  a  typical  vowel,  the  entire  correspondiug  nerics  of  which  is  l)ut  the 
result  of  a  more  and  more  pronounced  contraction  of  tlie  lips,  witbout  the 
tongue  and  other  vocal  organs  having  to  nifdergo  tlic  elightest  modification. 

These  type-vowels  and  their  descending  gamuts  are  sliown  iti  Fig.  2. 

If,  in  pronouncing  each  of  these  vowels,  we  dniw  tiie  biiwe  of  the  tongue 
toward  the  back  of  the  throat,  without  changing  the  position  of  tlic  lips  or 
tongue,  we  shall  obtain  the  nasal  sound  thercDf.  The  chief  of  such  sounds 
are:  an^  nasal  sound  of  a; 

on,  nasal  sound  of  o  ; 

then,  en,  in,  nasal  sound  of  & ; 

eun,  mi,  nasal  sound  of  eu. 
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The  vowels  i  and  »  hnvo  no  niiml  eouuds,  becaiiee  of  the  back  pontion 
that  tlio  bow  of  tba  U>n<,'iie  Ti&turnJIy  occupies  in  prououiiciiig  them,  and 
which  U  btit  alightly  modilicd  when  vvc  endenvor  to  give  them  a  uosal  sound. 

Whrtt  pn-cwlefi  may  be  called  the  theory  of  tlie  vowels.  From  the  Btflnd- 
puiiit  (if  vciilriimiuisrn,  wc  niiiBt  rvrnark  lh«l,  in  order  to  pronounce  tho  vowel*, 
no  motion  of  the  Vipti  is  uecestwr)';  hut  it  will  snlTice  to  allow  the  Utter  to 
remniri  slif^htly  pai-ted  in  order  to  give  pnaaigc  to  the  soximl — this  being  gener- 
iilly  tloiift  by  tiio  vt'iitrilorjiiir^t  Uimu^li  the  itid  of  a  Htiiile,  thiit  aeuniH  to  be  pro- 
voked  by  tbu  interest  that  lie  takes  in  the  Utlk  of  hia  diinnniea. 

All  the*  lUodiriRntiniis  ill  tlio  oi'gtins  iieocwury  for  poBein";  from  one  voirel  to 
nuothcr.  as  in  (he  diphthongs  O't  und  ttc,  or  n-hen  they  EiiippreBs  certain  inter- 
mcdittto  articiilntiuns.  are  ciK^ily  obtained  by  tlio  von trilofji list  by  the  aid  of  the 
tongue  and  the  interior  orgtiug  of  the  moutb.  without  ciiiising  the  lips  and 
farittl  musclM  to  undergo  the  i!light4?t;t  motion  or  the  least  contraction;  or,  in 
other  words,  without  any  visible  sign  exhibiting  itjiclf  to  the  eyes  of  the  spec- 
tatiire.  The  prouuiiciittinn  i>f  tin-  vowt^U,  then,  constitiites  no  diflicnlty  for 
the  vcnti-iloquiet.  The  earnc  is  not  the  case  with  the  articnlationa  or  conoo- 
niinttt,  the  jinininuitiition  of  fir)mo  of  which  in  a  diniciilty  tliut  tint  vi>ntril()(piiBt 
can  overcome  ouly  by  virtue  of  practice  and  skill,  or  again  by  an  approximate 
pronunciation — the  urttculuticn  ditHcuIt  to  prononnco  without  moviug  the 
facial  niiiwk'8  being  repluecd  by  another  which  gives  nearly  the  Bamo  Botind, 
but  which  i&  nl)Uuncd  with  the  intcrnul  vocal  orgiins  of  the  mouth. 

The  consnuants  m.ay  tie  clashed  hy  categories,  according  to  the  vocal  organs 
emplovi'd  for  pronouiieuig  tbcni.  In  CRt-h  cjitegory  they  lire  divided  into  strong 
and  weuk,  anil,  i\s  regnrds  ventriloquism,  they  cfHiipriso  two  series.  A  classifi- 
Catinn  of  them  is  givt'n  in  Vi^.  '.]. 

L'{mn  examining  this  table,  it  will  be  eeeu  that,  in  the  entire  first  series  of 
thetu!  consonants,  the  tongue,  acting  u|»on  tlm  jdinrynx,  beuring  against  the 
tectli.  or  taking  tlifTerc^nt  tihiiites.  can  act  aud  articulate  without  the  aid  of  th^ 
Jips,  and  without  the  nc-cof^s^ity  of  the  fueitd  nuiwles  contracting.  The  ven- 
triUxinist,  theur  will  be  nble  to  pronounce  any  word  in  which  none  but  these 
vowfU  ami  cunsonaiitA  enter,  without  moving  his  fncial  muscles. 

The  t^anie  is  not  the  case  with  the  consonants  of  the  second  »}rie<!,  thflt  id 
to  say.  ViiiU  the  livu  labtuU.y,  f ,  ju,  /',  m.  The  veulriloqnisfs  art  consists  in 
prommncing  These  without  moving  the  lips  or  fiu-inl  muscles.  ^\'ith  u  little 
prwtreo  it  U  wisy  to  rciicli  nu<*h  »  nwtilt.  with  /  iiiitl  r,  which  may  Iw  pr<i- 
nounced  by  causing  only  tho  intoYior  muscles  of  the  lips  to  act*,  p  and  b.  and 
m  e*i>ecially.  present  a  greater  diOienlty,  and  we  may  say  that,  in  most  c-ase*, 
Tentriloquisu  who  wish  to  keep  their  Itpe  perfectly  motionless  pronounoe  none 
of  the«c  three  consonants  distinctly,  but  usually  substitute  for  Hicm  a  sound 
bordering  on  that  of  tho  letter  n. 

tt  is  jiartly  for  this  reason  that  ventriloquists  succeed  much  better  in  imi- 
tating the  lan^'U8;;p  f>f  i.'hlldrfn.  or  iliut  of  pi-rvous  of  slight  education. 

So,  U]>on  the  whole,  the  iihii^ion  produ(.-e<l  by  ventriloqiiist^  is  the  roeult, 
primarily,  of  an  acoustic  pbonomenon,  the  uncertainty  of  tho  sound^sdireo- 


FUIST  SBKIIW.— CONSONASTO  FORMBI)  BY  THB 
IBiTKRNAL  VOCAI.  OKUAKfl. 

Suonji.  Weak. 


Giitttiraln o 

I'alutal  liuguala 1 

DeiitiU   UiiKuals ......■•■  .■.  r 

Di^utaJs t 

PnlatuI  clnntalR n 

Di-niul  8ibinaul» < 

Guttural  wbilliinfs eh 


9 
ill 

d 
> 


*:on.  axid,  sticond&rilyf  of  a  habit  acquired  of  speaking  witbout  moring  the 
faci»l  muscles. 

Those  reQtnIo<iuists  wlio,  without  acoeasoriee,  have  the  power  of  throwing 
their  voiccg  aJniwt  unywherc,  euoceed  therein  by  utilizing  tho  sumo  principle  ot 
sconatics  that  we  hare  explaine*!  above.  Ar  for  the  exact  jioint  whence  the 
euund  prooeetls,  the  ventriloquist  nsuully  tiikcH  care  to  show  thut  hy  an  exprre- 
eire  motion  and  by  looking  in  that  direotioii,  aiir]  by  designating  it,  too,  witli 
hiN  finger,  while  hiK  face  cxpreesea  great  fear,  interest,  or  snrprise.  So  the 
spectator  easily  ]>eniniiilfs 
himdelf  that  the  s^otiud  does 
really  como  from  the  exact 
spot  that  is  thus  |K>int«d  out 
to  hira  in  a  eceraingly  unin- 
tentiuiuU  manner. 

The  words  are  often  pro- 
nomu-ed  very  iuilistinctly  Iiy 
t)ie  mysterious  voice,  but 
the  Teutriloqnist  takes  care, 
tt8  a  general  thing,  t<j  render 
them  tntelligiitle  by  repent- 
ing them  in  his  ordinary 
voice,  by  accenting  them, 
and  by  wmimenling  upon 
tliem.  Ue  thus  porsnaile^ his 
auditors  that  tliene  are  the 
very  wordB  that  they  heard. 

Ill  order  to  produee  a  ninfllnl  Himnd  that  Rit'iriH  to  i'!Oinc  frniii  arar  nr  from 
anincLneed  place,  the  ventriloqnist  arranges  his  tongue  in  Bttch  a  way  that  it« 
base,  upon  bearing  against  tho  soft  palate,  shall  furin  a  sort  of  diaphmf^m  that 
allow*  bat  ver}*  little  of  the  voice  to  pai(t(.  If.  then,  the  ventriloquiet  articu- 
lates bis  wonls  with  a  strong  guttural  voice,  the  sound  will  apjKiar  to  come 
from  the  earth,  from  a  grotto  or  cavern,  or  from  a  box,  or  cask,  or  closet.  If, 
on  the  contrary,  the  tongue  being  in  the  Kiune  position.  Hie  veiitrilotpii8t  speaks 
with  a  sharp  voice,  he  will  produtio  the  illnsion  of  a  voico  coming  from  the 
ceiling,  or  from  Home  high  jihice,  such  as  the  top  of  a  tree  or  the  roof  of  a 
neighboring  house.  But.  in  both  cases,  in  order  to  elTcxTt  tho  emission  of  this 
muffed,  somewhat  intliKtinot,  voiirr,  the  ventriloquist  kuepslns  lungs  distended, 
and  craitA  as  little  breath  as  jKXia^ible  in  ]>rononncing. 

Richemnd,  tho  celebrated  |iliy6l(dogist,  who  hitd  an  opportunity  uf  examin- 
ing the  ventriloquist  Fitz>Jume«,  luys:  "His  entire  meuhanism  consists  in  a 
slow  iind  graduiited  expiration,  wlii'di  i(t,  aftt-r  a  manner,  protracted,  and  which 
ia  alwa3rB  preceded  by  a  strong  ini>]>iration.  by  means  of  which  he  introduces 
into  his  Inngs  a  great  volnme  of  air.  which  he  carefnlly  husbands." 

As  for  tho  modifications  to  l>o  Introduoed  into  the  usual  position  of  the  organs 
in  order  to  obtain  the  voices  of  aged  people  or  children,  hoarse  or  nasal  voices, 
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the  erica  of  nniinalti.  [toiindR  of  nmeiciil  instruments,  the  noiws  of  tools,  anJ 
fortli,  th«y  are  cm\\y  c-fTeoteit.  owiiig  to  the  niubility.  perfection,  and  rc>fiourceli 
of  such  organs;  and  it  is  by  pracUtie  and  feeling  bis  way  that  tbe  rentriloquii^t 
0»m(%  to  knon-  them  nnd  re|iuat  tliem^  »»  hh  to  obtain  ibe  voice  tliut  he  de^ire^ 
with  certainty.  'Moreover,  in  order  to  get  a  good  idea  of  the  modifications  tliat 
may  hn^  intnidur^d  in  tbe  Toion  by  mgiilating  the  breathing,  the  openini;  of 
the  pharynx,  and  tbe  position  and  curvature  of  tlie  tongue,  it  i^  only  neceesary 
to  duvoto  oiiim-lve8  to  thit;  exerein:!  f(fr  a  few  minutes,  when  the  proccBBes  used 
by  Tentriloqnigt^,  and  the  illneione  that  it  is  poesihle  for  them  to  produce,  will 
Iw  ciwily  nnih'i'stiiod.  Perhaps,  indeed,  eiieh  an  exercise  will  reveal  Ut  the 
experimenter  that  he  ban  an  aptiieaa  for  Teutrilofpiisni  that  he  was  far  from 
BUfijtecting. 

ANIMATED   PUPPETS. 

Puppets  hare  been  in  nso  since  antiquity,  and  when  Bkillfnlly  construct 
and  operated  the  effect  m  very  amusing.  The  French  |(aititi'rr  >f.  0.  Hertraiid 
deriaed  eomo  very  ingeuiooa  puppctd,  wluch  he  ualls  "  animated  models,** 
whii,>h  he  exhibit<>d  for  v.  h>ng  time  in  Pari^.  When  the  chamctprs  make  tbmr 
appearance  and  walk  and  approach  each  other,  they  appear  to  be  real.  One 
of  the  moHt  cliarmiug  of  tlie  puppets  was  a  violancellist  who  bowa,  rubs  roain 
on  his  bow.  and  plays  a  march.  After  the  player  baa  llnishcd,  he  l)owfl  and 
repeats  the  piece  for  an  cncurr,  M.  Berlrand's  dnnseu^es  are  no  lees  wonderful. 
Fig.  li  shows  one  of  tiiem  while  she  is  executing  a  difTlciiU  scene.  The  little 
pTtppcta  arc  al)out  half  life  »)ze,  1>eing  twenly-lwo  Inches  in  height.  They 
are  Kni;]>ondo<1  from  the  upper  part  of  the  theater  by  very  fine  wires  Rxed  ti>  a 
robber  spring.     Left  to  itself  the  puppet  is  susiwnded  about  Uirw  feet  from 
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BHADOWGKAPHY. 

Bt  Hkney  Ridoely  Evaks. 

Paris  is  the  home  of  the  fantaisiste.  Theso  rare  exotics  flourish  in  the 
genial  atmoephere  of  the  great  French  capital,  and  cater  to  the  most  critical,  as 
well  as  the  most  appreciatiTe,  public  in  the  world.  No  matter  how  trivial  your 
profession  may  be,  if  you  are  an  artist  in  your  particular  line,  you  may  be 
Biiro  of  an  admiring  aadience.  To-day  you  are  a  performer  in  the  cafis; 
to-morrow  you  tread  the  boards  of  some  minor  theater,  and  the  journals  duly 
chronicle  your  dibut^  sometimes  with  as  much  elaborateness  as  they  would 
"write  np"  that  of  a  new  singer  at  tho  Grand  Opera.  Two  of  the  greatest 
entertainers  in  Paris  to-day  are  Yvette  Guilbert,  cltnnlense  eccentriqne,  and 
M.  Ffilicien  Trewey — fantaisiste,  mimic,  shadowgraphist,  and  juggler.  It 
is  M.  Trewey  and  his  wonderful  art  I  wish  to  introduce  to  the  American  reader. 
The  clever  Frenchman  is  one  of  the  best  sleight-of-hand  artists  in  France,  but 
his  lasting  fame  has  been  made  through  his  ombromanie,  or  shadowgraphy,  the 
art  of  casting  silhouettes  with  his  hands,  on  an  illuminated  screen.  These 
silhouettes  are  projected  with  marvelous  dexterity  of  manipulation. 

The  idea  of  projecting  the  shadows  of  dilTereut  objects  (among  others  the 
hands)  upon  a  plane  surface  is  very  ancient,  and  it  would  be  idle  to  attempt  to 
assign  a  date  to  the  creation  of  these  animals  and  classic  figures,  such  as  the 
rabbit,  swan,  negro,  etc.,  that  have  served  to  amuse  children  in  the  evening 
since  time  immemorial. 

Within  a  few  years  these  rude  figures  have  been  improved,  and  the  play  of 
shadows  has  now  become  a  true  art  instead  of  a  simple  diversion.  Tlie  Italian 
painter  Campi  was  one  of  the  first  who  thought  of  adding  new  types  to  the 
collection  of  figures  capable  of  being  made  with  tho  shadow  of  the  hands.  lie 
devised  amusing  forms  of  animals  that  delighted  the  school -children  before 
whom  he  loved  to  eihibit  them.  His  imitator,  Frizze,  imported  the  nascent 
art  into  Belgium,  and  it  was  in  this  latter  country  that  Trewey  got  his  knowl- 
edge of  it. 

Trewey  was  not  long  in  discovering  that  ombromanie  wiis  capable  of 
improvement,  and,  after  patient  exercise  uf  his  fingers  to  render  them  supple, 
he  succeeded  in  producing  new  silhouettes,  which  arc,  each  in  its  kind,  little 
masterpieces. 
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Trewej  has  made  his  hands  so  supple  that  he  not  only  can  form  the  moat 
diverse  figures  nipon  a  screen,  hut  can  also  give  them  motion  and  life.  The 
Ewan  smoothing  its  plumage,  the  bird  taking  flight,  the  cat  making  its  toilet, 
the  tight-rope  dancer,  who,  after  saluting  the  public,  rubs  clialk  on  her  feet 
before  walking  on  the  rope,  are  true  wonders,  and  it  is, hard  to  believe  that 
tlieae  perfectly  accurate  profiles  are  obtained  solely  by  means  of  the  shadow  of 
the  hands.  The  artist  has  thus  far  devised  more  than  three  hundred  figures, 
and  his  inTentife  mind  is  lefjdiug  him  to  get  up  new  ones  every  day. 

The  better  to  initiate  the  reader  into  the  art  of  ombromanie,  let  me  take, 
for  example,  the  dog*8  head  ropresentcd  in  Fig.  1  (Xo.  I).  The  ears  are 
erect,  the  snout  is  thrust  forward,  and  we  conjuctiiro  that  tlic  uninml  has  just 
t!cented  a  choice  bit;  in  fa^t,  he  is  siiapping  at  it  (Xo.  2).  Xo.  4  tshows  us  tlie 
efforts  that  ho  is  making  to  swallow  his  prey,  whicli  is  ruprebcntctl  by  tlie  angle 
of  the  bent  forefinger  that  moves  in  the  mouth.  Aftt^r  strong  efforts,  the 
mouth  is  seen  to  close  (No.  3),  showing  the  act  of  swalluwiug.  A  progrossive 
motion  of  the  hand  shows  us  the  swelling  of  the  throat  caused  by  the  descent 
of  the  food  in  the  oesophagus.  One  would  imagine  tliat  he  had  before  him  the 
shadow  of  a  genuine  dog,  so  wonderful,  natural,  and  accumto  uic  tlio  motions. 
After  this  laborious  repast,  we  finally  see  tlio  animal  yawning  voluptuously,  the 
middle  finger  representing  the  tongue,  which  cleaves  to  the  palate,  and  the 
general  profile  of  the  head  expressing  tlie  completest  beatitude. 

It  is  very  orident  that,  in  order  to  rcucli  bucIi  a  degree  of  perfection,  the 
artist  must  be  naturally  endowed  with  great  maimal  dext:rity  Tliere  are 
signs  by  which  such  dexterity  is  recognized,  and  an  attentive  examination  of 
Trewey's  hand  has  enabled  me  to  verify  the  laws  htid  down  by  JI.  Henri 
fitienne  upon  the  native  perfection  of  the  senses.  Thirty-live  ycarti  of  research 
have  permitted  M.  Ktienne,  who  has  been  continnout^ly  in  contact,  in  shops, 
with  Swiss  watchmakers^  apprentices,  experienced  M'orkmen,  and  artists  oven, 
to  find  a  certain  criterion  by  which  to  judge  of  aptitudes  in  diflorent  trades 
and  several  professions. 

One  day  M.  £tienne  was  present  in  the  shop  of  a  skillful  master  watch- 
maker, when  there  entered  a  young  Frenchman,  an  cx-law  ptndent,  who  was 
desirous  oi  apprenticing  himself  to  the  watchmaking  trade.  Tlie  neophyte, 
who  was  very  intelligent  looking,  received  a  cordial  ri-eeption.  Wliile  itressiug 
the  hand  of  the  future  workman,  a  cloud  pjissed  over  the  placid  face  of  tlio 
master-watchmaker.  "What  did  you  feel,  then,  in  pressing  tlie  hand  of  that 
young  man  who  has  just  gone  out  ?  "  asked  M.  Ktienne.  *'  With  liands  like 
his  we  don't  make  a  watchmaker,"  was  tlie  reply,  and  tlio  prediction  came 
true.  It  was  as  a  consequence  of  this  conversation  tliat  M.  Etieuno  sought 
and  discovered  the  following  rules : 

The  characteristic  of  dexterity  is  shown  in  the  first  place  by  the  curve  of 
the  thumb  arched  outwardli).  This  is  an  iiidisponsiiblo  condition  for  the  liand- 
ling  of  the  hammer.  The  blacksmitli,  who  wiold.s  with  lils  arm  the  lieavy 
striking  mass  that  he  lets  fall  perpendicnlarlv,  without  deviation,  rci>eatedly 
upon  the  same  pointj  the  file-cutter,  who  strikes  such  regular  blows  upon  the 
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chisel  that  no  flaw  is  visible  in  the  cat,  so  equal  ereTyvhere  is  the  imprint  of 
the  tool — these  and  all  ctuperb  workmen,  all  artists  who  shujie  white-hot  iron 
vith  tliQ  hammer,  who  chiecl  the  prt^ioua  metal&,  who  Bculpture  raarhle  and 
stone,  owe  the  exact  precision  in  the  foroo  nnd  accuracy  of  the  hlowu  that  they 
gire  with  the  hammer  to  tlio  8iipplc-nc88  of  the  tiret  joiut  of  tho  thumb. 

A  second  chanwterislic  of  Bkilifuhietw  id  iiuHtaittJ  by  the  faculty  of  revers- 
in|:  the  mptacarpal  phalangoB  of  the  (ingorB,  bo  that  when  the  hanj  is  extended 
it  is  convex.  Ou  the  gr^-atcr  or  lead  ticxibility  of  all  the  joints,  either  at  the 
base  or  extremity  of  the  fiiigcre,  depend  the  dexterity  and  Hkillfuhiess  dis- 
played in  work  executed  with  tlie  fi|p,  plane,  or  lutlie. 

The  two  charooterietl'' 


^thl 


kentioncd  above —  th- 
cnnre<l  thumb  and  the  pe- 
culiar ra  pplcnces  of  the 
fitigeni — ure  in  mo&t  cases 
nutted  iu  the  samo  person. 
The  iiioreiniiiurtHntof  theec 
is  the  first. 

Trewcy'fl    hand,     repro- 
duced  by   molding,    tigureti 
in  aovoiul  Kuglieb  mueoums. 
It  posseasea  the  faculty  of 
irersal  of  the  phalanges  to 
lie  highest  degree,  and  the 
"thumb,   which  is    of   won- 
I      derful    Bupjileness,    rendent 
Trewey,  as  we  shall  sec,  the 
greateet  ecrvlt^  in  the  for- 
I      mation  of  his  shadows.    Let 
^une  aihl    that   bts    Qngers. 
^Bfrhirih  are  long  and  tslcnder, 
^f4ilTur   very    perceptibly    in 
length,    the   middle   finger, 

for  example,  exceeding  the  ^,„  ^_^^  „M.t«M..:.. 

nng  finger  by  nearly  an  moh. 

Idition  to  the  profiles  of  men  and  animals,  the  artist,  by  means  of  a  few 

exhibits  to  us  living  pet-sons  playing  amusing  pantomimes.    I-Iere, 

for  cvaniple  (Fig.  %),  wo  have  a  fisherman.     A  piece  of  cartlbourd,  proj)erly 

shuifd  and  held  iK^twi^i'ii  two  fingers,  forms  the  hat;  the  ImiiiI  is  a  piece  of 

worx*.  held  in  one  of  the  artist's  hands;   a  metallic  ring  holds  the  fiah-polo 

against  the  thumb  of  the  other  hand,  and  it  is  opposite  this  latter,  bent  as 

showa  ill  the  flguro,  that  we  observe  all  the  emoUona  of  the  fortunate  fisherman, 

who,  phlegmatic  at  first,  and  livfuing  u]>  when  the  fish  bites,  finally  is  tri- 

iphant  when  he  has  it  at  the  end  of  his  line.     It  is  necessary  to  have  wit- 

aU  these  little  scenes  in  order  to  understand  how,  by  means  of  bis 
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fingers  alone,  the  artist  can  evoke  the  lauj^hter  and  applaosB  of  fauudrede  of 
epeotators.  Here,  now  (Fig.  3),  we  lia%'c  »  soeno  with  two  perBons.  It  i«  n 
tight  between  a  janitreas  and  one  of  her  tenante.  As  may  h«  seen,  the  noces- 
fiorioa  are  houi  very  simple  again. 

To  make  the  shadows  sharp,  the  following  things  are  indiKiieusahle:  The 
soiime  of  light  iiauit  beaHingIc  lunip  inc]on,'il  in  a  projoeting  apparatno,  thrr>w- 
iug  very  divergent  rays.  The  lens  must  consetiuently  be  of  very  short  focne. 
The  olcc-tiic  light  or  oxyhydrogcu  lamp  ucccggory  iu  a  tlicutcr  may  bo  replaced 
ut  the  uniuttiur^B  house  by  a  lamp,  or,  better,  by  a  wax  candle,  or,  indei'd,  even 
by  a  common  candle  tliiit  give*  very  fharp  Bhndows.      The  mirrors  in  the  room 

where  the  exhibition  is  given 
mast  he  veiled  in  ortlcr  to 
proYOnt  renecti(mi«,  and  all 
brilliant  objects  must  be  re- 
moved, When  the  oxyhy- 
drogen  lamp  is  used,  the 
screen  iKpIaeod  ten  fm-t  away 
from  the  light,  and  the  art- 
ist'shandi!  at  three  feet  from 
the  same,  and  continently 
at  ecTcn  from  the  ficre>cn. 
Hut  it  will  be  nnderstood 
that  there  can  be  nn  absolute 
rule  about  this,  all  depend- 
ing upon  the  scale  of  the  fig- 
ures. ItsiifTiceA  Ut  ri-cull  the 
fact  that  tlie  nearer  tiiehand 
is  brought  to  the  liglit,  the 
more  the  shadow  eulargeti 
and  lut^ee  its  int^fn^ity,  while 
iin  bringing  the  hand  nearer 
the  screen,  the  shadow  be- 
comes sharper,  but  snialler 
und  emaller.  Fig.  4  shows 
Trewey  exhibiting  the  scene 
of  tlie  preacher  in  the  pnlpit.  The  canopy  is  formed  by  the  arm  and  the  first 
pludanges  of  the  fingprn  bent  at'  right  angles,  while  a  blot^k  of  wood  afltxcd 
to  the  arm  near  the  wrist  forms  the  pulpit.  In  order  that  the  pnsaidior  may 
appeor  smaller  than  the  pnlpit,  he  must  necessarily  be  nearer  the  screen,  and 
this  explains  the  dititunce  apart  of  the  artist's  amm  in  the  engraving,  the 
screen  being  situaU-d  in  front  of  the  ann  tlmt  furms  the  preacher.  The  neoea- 
sary  diataocee,  however,  are  best  determined  by  experiment. 

Trcwey's  iipjH-anince  on  tbo  stage  is  very  iirepo«*o6sing.  lie  ia  a  man  of 
commanding  physique,  with  a  jovial  countenance,  indicative  of  the  comodian. 
lie  always  apiHsani  in  full  court  oootuiuo — dross  coat,  silk  stockings,  and  pumps. 


I 
I 
I 
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On  his  first  appearance  on  the  stage  he  wears  a  long  Spanish  cloak,  which  he 
removes  before  beginning  his  entertainment  of  juggling  and  sleigUt-of-hand. 
He  is  the  past  grand  master  of  balancing  -feats,  the  startling  nature  of  which 
causes  one  to  hold  his  breath  with  dismay  at  such  boldness  and  audacity.  His 
dexterity  in  throwing  cards  is  really  extraordinary.  I  have  seen  liim  project 
tbeso  little  oblongs  of  glazed  cardboard  from  the  stage  of  the  Albumbra^ 
London  (the  largest  hall  in  Europe)  to  the  farthest  part  of  tho  top  gallery. 
He  also  possesses  great  skill  in  the  unique  art  of  writing  backwards  any  word 
or  sentence  chosen  by  the  audience,  and  lie  is  a  lightuiug  Bketch  artist  of  no 
mean  ability. 

"  Tabarin,**  or  twenty-five  heads  under  one  hat,  is  a  perfornianco  named 
after  the  inventor,  a  certain  M.  Tabarin,  juggler,  mountebank,  and  quack-salver, 
who  used  to  frequent  the  quays  of  Paris  during  the  early  part  of  the  eighteenth 
century.  With  the  brim  of  an  old  felt  Bombrcro,  Trowey  is  able,  by  dexterous 
manipulation,  to  construct  every  variety  of  headgear,  from  the  shovtil  hat  of  a 
Buuffy-nosed  French  ahb6  to  the  headdress  of  a  Norman  peasant  giri,  to  say 
nothing  of  the  famous  chapeau  affected  by  the  great  Najwleon.  It  U  not  these 
varieties  of  headgear  that  astonish  the  audience,  but  Trewey's  /uciul  inter- 
pretations of  ttio  different  types  of  character  aBsumcd.  His  mobile  features  arc 
an  international  portrait  gallery,  and  we  see  represented  in  tho  "Tabarin" 
Irislimeu,  Scotchmen,  Englishmen,  Chinamen,  and  other  nationalities.  It 
is  a  facial  pantomime  of  exceeding  skill. 

The  Paris  /V^nro  has  described  the  work  of  tliis  fantaieisto  as  "  Treweyium," 
and  Illustration  and  La  Nature  never  fail  toeeud  their  stalf  artists  behind  the 
scenes  to  make  sketches  of  the  ombromauist*s  latest  creations.  Uobert-lloudin, 
in  his  memoirs,  says,  the  excellence  of  an  artist's  work  must  never  flag,  but 
continue  to  excite  and  stimulate  public  curiosity.  Trewey  realizes  this  to  jwr- 
fectioD.  He  has  something  unique  and  novel  from  week  to  week  to  j>resont  for 
the  delectation  of  his  audiences.  He  is  tho  most  tireless  experimenter  I  have 
ever  met  on  any  stage,  and  gets  up  early  and  goes  to  bed  late  to  tliink  out  new 
problems  in  the  art  amusante.  I  first  became  acquainted  with  .this  versatile 
artist  in  the  summer  of  1893,  when  ho  was  playing  a  plienomenally  long 
engagement  in  the  music  halls  of  Loudon,  and  heard  from  his  own  lijis  the 
story  of  bis  early  struggles  and  hardships  before  attaining  eniinence  in  his 
chosen  profession.  I  quote  the  following,  contributed  by  nie  to  the  pages  of 
J/aAa()na,  a  very  clever  little  periodical  devoted  to  sleight-of-hand,  jugglery, 
and  natural  magic: 

"  Trewey  was  bom  in  AngouI6me  nearly  forty-fivo  years  ago.  Ilia  father 
was  a  machinist  employed  at  one  of  the  paper  mills  of  tho  city,  and  desired 
the  young  Trewey  to  become  engineer  in  tho  manufactory.  An  unexpected 
incident  diverted  Trewey's  mind  from  mechanics  to  jtigglerj'.  He  was  taken 
one  day  to  the  circus  at  Harseilles,  and  saw  the  perfonnance  of  a  conjurer.  He 
was  so  delighted  with  the  entertainment  of  the  mountebank  that  he  forthwith 
determined  to  become  a  professional  prestidigitateur.  Finding  that  ho  could 
not  enlist  the  interest  of  his  son  in  machinery,  Trewey  jfdre  sent  him  to  a 
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Jesuit  aeminary  at  MarecIUoc  to  etudy  for  tbo  prldstbofKl.  One  day,  after  be 
liad  completed  throe  years  at  tho  Bcmtuary,  ho  returned  home  for  a  short 
hoUdiiy,  aiul  i-ofiiBcd  to  returu,  wliereupon  liisfuther  Bent  him  to  work  daily  at 
the  factory.  Duriu^  hia  sojourn  at  the  school,  Trewey  exhibited  his  skill  m 
an  amateur  juggler,  and  took  pnrt  in  the  dmriiatic  exhibitiunB  given  hy  the 
Btudonts  froiri  time  t4>  time,  lie  kept  up  }iis  practice  while  at  M'ork  at  the 
factory,  and  then  one  tuie  eiimmer's  day,  at  Llie  agtt  uf  fifteen,  ran  Bway  from 
home  with  a  professional  acrobat  »ot  much  older  than  hinieelf.  The  two 
boys  gave  pcrforuianccs  in  the  cafis  of  the  neighboring  towna,  and  eventually 
Trewoy  Buccpivdod  In  getting  au  engagement  in  one  of  the  Marseilles  music 
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hallfl  at  tho  munificent  salary  of  a  franc  n  day.  He  had  tn  give  his  own  jng- 
gting  entertainment  Kcvenil  times  a  dav,  and  ap^tenr  in  a  pantomimic  ])erforro- 
anc«  every  night.  In  this  game  comi)any  was  I'lestitJ,  atterwards  one  of  the 
greatest  of  tlie  Frtnidi  comedians.  Sjwuking  of  tins  period  of  hiit  interesting 
career.  Ti-owcy  said  l«  me:  '  It  was  tho  cuctom  in  French  places  of  snnisenicnt, 
when  1  was  a  young  and  struggling  cntcrtiuncr.  for  tho  spectators  to  throa* 
money  on  tlio  ntJigif  tu  u  BiiciceBsfiil  actor.  I  carefully  saved  the  coin  ohiuineii 
in  this  way  until  1  was  able  to  purt^^luiee  two  grand  new  costnmes.  *  These  coa- 
tnmoa  and  tho  jmpulurity  acipiiriHl  enabled  me  to  obtain  an  engagement  at  tho 
Alcazar,  the  principal  plju-e  of  aniuwnionl  in  Marseilles. 

"  '  Other  ongagcnient-s  ollereU  Ihenwelved  In  quick  suoceasiou  after  that,  and 
I  became  a  favorite  performer  in  all  the  principal  towns  in  the  south  of  FranGe> 
where  I  remained  for  throe  or  four  years.  After  a  while  1  returned  to  the 
strolling  branch  of  the  profession,  and  started  anew  as  the  proprietor  of  a 
iravaliog  pautoniimu  auU  \-uudeville  company. 
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" '  I  traveled  from  one  little  town  to  another,  playing  varioua  r6les 
inclnding  Pierrot  and  Caaaandre,  the  clown  and  pantaloon  of  French  panto- 
mime; danced  in  the  Clodoche,  a  grotesque  quadrille;  and  took  part  in  a 
comedy,  in  addition  to  giving  my  own  entertainment.  It  was  a  bare  living  only 
that  was  gained  in  this  manner  for  two  years,  after  which  an  offer  of  an  engage- 
ment came  to  me  from  Bordeanx.  Here  I  was  most  successful,  and  made  a  hit 
with  a  number  of  new  feats  of  balancing  with  bottles,  etc.,  with  which  I  had 
been  busy  for  a  long  time  perfecting  myself.  It  was  at  tliis  ])eriod  I  invented 
the  ombromanie.  An  offer  quickly  came  for  an  engagement  at  tlie  Concert  dex 
Ambansadeurs,  in  Paris,  and  my  snccess  was  complete.  I  stayed  in  Paris  nine 
Tears,  and  since  then  traveled  all  over  Europe — in  Spain,  Germany,  Helginm, 
Austria,  Kussia,  Great  Britain,  and,  as  you  know,  introduced  shadowgraphy 
to  the  American  public  iu  1893.' 

"  Trewey's  home  in  the  Rue  Rochechouart,  Paris,  is  an  interesting  place  to 
visit;  it  is  crowded  with  apparatus  and  all  sorts  of  new  inventions  intended  for 
use  in  his  conjuring  entertainments.  His  scrap  and  memorandum  books  are 
unique  in  themselves  and  contain  hundreds  of  skctclies  iu  water  colors  of  jug- 
gling feats  either  performed  by  himself  or  by  other  urtibts.  Under  each 
drawing  ts  a  carefully  written  description  of  the  particular  net. 

"  *  What  are  you  going  to  do  with  all  this  material  ? '  I  once  asked  him. 
'  I  may  pnblish  a  book  one  of  these  days,*  he  replied,  witli  a  merry  twinkle  of 
the  eye;  '  who  knows?    I've  done  worse  things.'  " 


FRENCH  SHADOWS. 

M.  Caran  d'Ache,  the  cartoonist  and  illustrator,  got  up  a  few  years  ago, 
at  the  Theater  d*Application,  at  Paris,  a  special  representation  of  Cliiuese 
shadows  which  were  devised  by  him,  and  arc  so  superior  to  jniytliing;  tliat  has 
previously  been  done  in  this  line  that  he  has  been  able  to  call  them  "  French 
shadows,**  in  order  to  distinguish  them  from  similar  productions. 

M.  d'Ache  takes  pleasura  in  representing  the  military  Fcenes  of  the  first 
republic  and  first  empire.  He  projects  upon  the  screen  an  entire  army,  wlicrein 
we  see  the  emperor  with  his  staff  at  different  distances  amid  the  ranks.  The 
defiling  of  the  troops  is  astonishing,  and  one  would  think  that  lie  wan  present  at 
a  genuine  review.  A  "Vision  in  the  Steppes"  is  anotlicr  series  of  pictures 
that  represent  the  advent  of  the  Russian  army.  Tlie  sliadows  entitled  the 
"  Return  from  the  Woods  **  form  a  masterpiece  ns  a  whole,  and  tlic  figures  are 
BO  skillfully  cut  that  the  celebrities  of  the  day  who  are  passing  in  tlie  Avenue 
des  Acacias  can  be  recognized.  Two  amusing  spccnneuB  of  tliis  part  of  the 
representation  are  given  iu  Figs.  2  and  3.  These  reproductions  are  much 
reduced,  the  real  height  of  the  figures  being  about  eighteen  inches. 

Says  a  writer  in  La  Nature,  "  We  were  not  content  to  remain  in  the  body 
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of  the  tbeutcr  to  wituoa<i  the  abadovB,  but  rcqneetotl  M.  d'Adio  to  admit  xa  to 
Ilia  side  scenee  for  tho  Bako  of  oar  rcodere^  ancl  to  iuitiato  us  iuto  tbo  proce«ae« 
of  octuatiug  bis  Ggures;  for,  aside  from  tho  artistic  asj)cct,  there  is  here  a 
Tory  intereatiiig  a]>plii:^lion  of  ]>bvfiic«. 

"ThcBilboiicttcs,  afU-T  U'ing  composed  and  drawn,  are  cut  out  of  sheet  ziuc, 
nhivb  gives  them  great  rigidity.  The  culling  is  a  very  delicat«  oiwratioii  and 
requires  great  uccuracj.     Some  figures^  such  oe  those  of  caralrymen,  liiiMuirK, 


and  dragoons  of  the  grand  nrrny,  have  aperturee  in  certain  parts,  and  behind 
those  iR  pasted  cohircd  tmnriparent  jtnpor.  In  this  way,  tlie  bliicV  shadows 
tliat  move  along  the  «cr(<4>n  havo  certain  part-a  in  color,  snch  as  the  plnmes  of 
tho  hplmets  and  tho  borsps'  saddles. 

"A  large  luiniber  of  the  xinc  nilhonettea  act  throngh  mechanism.  At  a 
grand  reTiew.  i^j  tlie  onler  Tarry  arms,'  all  the  giina  are  soon  to  rise  in 
■unison.  Tbft  silboiietto  \»  provided  witli  a  series  of  guns  properly  arranged 
and  mounlMl  ii]M>n  n  rm)  w-hii'b  is  )<>ivcred  or  ruisi'd  by  the  action  of  a  lever. 

'' Kig.  I  represents  tbo  hark  of  M.  d'Acbe's  theater.  Tbo  eiTCcn  being 
brilliantly  illuminated  by  an  oxyhydrogcu  lamp,  and  the  light  in  the  body  of 
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the  theater  being  turned  down,  the  eilLouottcti,  in  paseiag,  project  npon  the 
screen  a  verr  slroiig  Hhadou'  which  tbe  spectators  perceiri!,  but  which  in  iint 
vieable  from  the  side  ticeueii.  Each  silhouottc  U  taken  from  a  huge  box  bv  a 
man  who  placcH  it  in  a  groove  at  tbc  bottom  of  tlie  screen.  Four  or  five  ojier* 
ators  tiufflce  to  keep  tliu  tibaduwtf  ijuccecUiug  ouu  uuuther  without  interraption. 


5*v  . 
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During  the  E/mpee  we  witness  great  combats,  the  capture  of  redoubts,  and 
terrible  Gaunoiiiulint;,  Notliin;.'  ii;  more  amusing  than  the  tiipthod  of  pro- 
dneing  tlie  effw^te  of  these  epic  contestg.  Tb«  cannons  are  iirovitic<]  with  little 
fu^ea  tltat  an  operat^tr  Grea,  and,  at  the  sarao  moment,  the  big  dnun  of  tbe 
orchmtrn  imitates  the  noise  nf  the  cjinnnninlin^,  and  a  rattle  of  large  sise 
himalates  the  sound  of  tbe  discbnrgc  of  mnsketry.  A«  for  the  smoVe  that 
tbe  spectators  perceive  npon  tiio  ticrKen,  that  h  produced  by  tlie  niffaretto  of  one 
of  tlie  (iperators.  who  projecta  it  at  Ihe  dwtred  place.  Tbe  light  of  tlie  ehella 
is  obtuined  by  moans  of  a  wad  of  gun  cotton  lighted  and  properly  projected/' 
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Br  DENsr  Riuukly  Bvam. 

The  most  sphinx-like  problom  ever  presented  to  the  public  for  Bolutiou  was 
the  **Bec<iin1-»iglit  "  inyiitrtrv.  As  lum  Ikhjii  staU-il  in  the  Iiitrmluction.  the 
ideA  was  nii  old  one,  liuviujs  urigtnuteO  nitli  llie  (Chevalier  PiiiRttJ.  a  uoitjnrcr 
of  tlie  eiglit*fOiith  century.  On  tliia  siibjei'.t  the  '*  Kiinyolopwdia  ftritimniai" 
Bay«: 

"In  1783  Pinetti  tiud  hh  aiitonmlic;  figitro  Hhoiit  titghteon  inches  tn  height, 
named  the  Grand  Sultan  or  Wise  Mttle  Turk,  n-hicli  answered  ((negtioiie  as  to 
ohoson  curds  ami  many  other  things  by  striking  upon  a  bell,  intelligence  being 
comnuinic-attKl  to  a  confederate  by  an  ingenious  ordering  of  ibe  words,  sylla- 
bles, or  vfjwoifi  in  the  fpicstione  pnl.  The  teaching  uf  Moj^nicr  and  feats  of 
alleged  cltiirvuyancc  aiiggofrtwl  to  Tinetti  a  more  remarkable  perfommuce  in 
1785,  vbcn  Kignora  Pinclti,  sitting  blindfold  in  a  front  box  of  a  theater. 
isjdied  to  ■jUoetionK  and  displayed  her  knowledge  of  articles  in  the  possession 
"^of  the  audience." 

Rftbert-Hondin  invented  a  "second -sight"  system  nnder  the  following  eir- 
tiumstauces: 

"  My  tw<i  childn-n,"  he  eays,  In  his  inemoim.  "  were  phiying  one  day  in 
the  drawing-room  at  a  game  they  had  invented  for  their  own  annisemonL  Tlie 
yeuugei'  had  bandaged  his  elder  brntherV  eyes,  and  nmih-  hiin  giiciu^  the  objeet« 
he  touched,  and  when  the  latter  happened  to  gness  right,  they  changed  )>laces. 
This  simple  game  snggested  to  me  the  most  com]dieat4Ml  idea  tliat  ever  crosned 
my  mind — '  second  sight.* 

"  On  the  13th  of  Fehniary.  184fi,  I  printed  in  the  center  of  my  bill  tlio  fol- 
lowing lingular  nnnooncement: 

"  In  thiit  firoijTiinimr'  M.  liolteri-Houditi'it  nan,  who  m  giftrd  wifh  n  mnrrti- 
ott<  tecond  gigkt,  after  his  «yes  have  been  eeivrmi  with  a  thick  hatidatffi,  tpiV/ 
designate  tvfry  object  prcseutfil  to  him  hy  /hr  audirnrr.'''' 

Uoudin  never  revealed  the  secret  of  this  remarkable  trick,  but  plninty  indi- 
cated in  hie  autobiography  that  it  was  the  result  of  au  ingenious  combination  of 
ijUeetioDS  that  gare  the  clue  to  the  snppofied  elairroyant  on  the  stage.  One 
of  the  first  to  come  forward  with  an  cx-poxi  was  I".  A.  Gaudon,  who  wrote  a 
vork  entitled  La  Seconde  vu4  divoHle,  Paris,    I84*J.       Robert  Heller  saw 
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Hondin  giro  an  eihibiliou  of  '•'bccoiuI  sight'*  in  Tiondon.  Tl  was  the  idea  of 
people  at  the  time  that  the  experiment  vraa  the  result  of  animal  magnetism, 
but  the  acute  Heller  thought  otherwise,  and  he  wi-nt  to  work  t*i  [perfect  u  kyb- 
tem  that  far  exceeded  any  of  his  predecesBors  in  the  art^  adding  certain  subtle 
improvements  that  made  the  trick  all  lint  siipcriiatiiml. 

Briefly  sUtte<l,  the  ofTcct  ix  lut  follou's:  A  latly  ii)  inlrodncc<l  to  the  audieiical 
as  pfMscswd  of  elairvoyunt  powen*.     She  ia  hlindfuiiled  and  bcjiIihI  on  tlie  Hliige. 
The  m»;;lcian»  going  down  lunong  the  sjjoctatorfi,  receives  from  them  various 

articlett    which    the  RUpposed  

seorew*    lUTiinitely    dcscrilics;      i  "'  ^ 

for  example,  in  ilie  case  of  a 
coin,  not  only  telling  what  the 
object  i(>,  hnt  the  country 
where  it  was  coined,  ita  dc- 
noroiuation  and  date.  In  the 
case  of  A  watch,  she  gives  the 
metal,  makerV  name,  whiit 
kind  and  how  many  jewcitt  in 
the  works,  and.  lastly^  the 
time  to  a  dot.  And  the  same 
with  other  objpcta,  no  matter 
what  they  may  Ih*.  Xothiiijj; 
offered  hy  a  spectutor  ecenied 
to  hullle  Hondin  and  Uellor. 
Hal f-ubl iterated  Kuman,  (ire- 
cian,  and  Oriental  coinH  were 
descHlii^l  with  wonderful  csiw 
and  accuracy  hy  the  aseietatit 
on  the  stage;  also  secret  so- 
ciety embleraR  and  iii«crip- 
ttons  tfacreuu.  nnmhcrs  nn 
hank-noli-H,  Kiirgieal  lUHtrn- 
menta.  etc. 

At  a  performance  in  Boa- 
ton,  duMcrtbed  by  Henry  ller- 
mon   in   his  work,    "  Ik-llcr- 

ism,"  a  coin  was  handed  to  Heller,  lie  glaucud  at  it  for  u  moment  and  asked 
his  aasiBtant  to  name  the  nbjecl. 

"  A  coin,"  she  fpiickly  replied. 
"Here,  see  if  you  can  tell  the  name  of  the  country,  and  all  abont  it,"  he 
next  inquired. 

Without  ■  aecond's  hesitation  she  answered,  **  It  ia  a  large  copper  coin — a 
ooin  of  Africa,  I  think.  Yos,  it  is  of  'I'ripnli.  The  inscriptions  on  it  are  in 
Arable;  one  side  reiulo,  '  dincsl  :it  Tripoli;'  the  i>tluT  side.  *  Stlluin  of  two 
lands,  Sultan  of  two  aeas,  SulUiu  hy  inheritance,  and  the  Son  of  a  Sultan.' 
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"  Very  well,"  wiid  Heller,  "  that  is  correct.  But  look,  what  is  the  date, 
now?" 

"  The  date  is  1-2-2-0,  one  thousand  two  hundred  and  twenty  of  the  Hegira, 
or  Mohammedau  year,  wliich  corrcBpouds  to  1805  of  the  ChriBtian  era." 

Salvos  of  applause  greeted  the  jierfomiers  at  the  conclusion  of  the  scene. 

Mr.  Fred  Hunt,  Jr.,  who  was  Kfll>ert  Heller's  assistant  for  many  years, 
wrote  tlie  following  e.rpo.fS  of  the  trick  for  the  Ijondon  Times,  soon  after 
Heller's  deiitli: 

*■  In  the  years  we  were  togetlier,  Hciler  was  constantly  enlarging  and  perfect- 
ing his  system.  He  is  now  gone  and  has  solved  a  greater  mystery  than  that  which 
puzzled  so  many  tliousanil.s  while  he  was  on  earth,  and  I  Ix^Iicve  thathts  sister, 
llaideo  Heller,  and  myself  are  the  only  living  persons  in  whom  Kohert  Helier'a 
second  sight  id  vested.  Ht'ller  Imd  so  simplified  tliis  system  as  to  embrace  every 
variety  of  article  classified  in  Pels;  one  (piestion,  with  a  word  or  two  added, 
sufficing  to  elicit  a  correct  answer  for  ton  different  articles. 

"  The  student  must  be  first  jiosted  in  a  now  alpbabeticid  arrangement,  with 
which  he  must  faniiliurize  himself  as  tliorouglily  as  a  boy  in  learning  his 
primer.  This  is  tlic  most  dillicnlt  jiart  of  the  business,  but  when  mastered 
thoroughly,  it  comes  as  easy  as  if  the  <piestion  were  plainly  propounded. 

**  This  alphabet  is  us  follows: 


A  is  H 

J  is  L 

S  is  X 

li  is  T 

K  is  Pniy 

Tis  P 

C  isS 

h  is  C 

U  is  Ijook 

I)  is  (J 

51  is  0 

V  is  Y 

EisF 

N  i^I> 

W  is  R 

F  is  R 

Ois  V 

X  is  See  this 

(;  is  A 

P  i:*  J 

Y  is  Q 

H  is  I 

Q  is  \V 

Z  is  Hurry. 

lis  W 

U  is  M 

Hurry  up — repeat 

liist  letter. 

*'  For  example,  you  want  the  initials  or  name  in  a  ring.  Say  it  is  '  Anna.' 
Hy  the  alphabetical  urnmgoment  H  stands  for  A.  I)  for  X.  The  explanation 
*  Hurry  up '  always  meant!  a  rejwtition  of  the  last  letter,  and  again  If  will 
give  the  answer  when  put  as  follows: 

'■  ■  Here  irf  a  name  ":•     Do  y<»a  see  it  ?     Hurry  up.     Have  you  got  it?  ' 

'*  Attention  is  paid  only  to  tlie  first  letter  of  every  sentence,  and  it  will  be 
jMjreeivtHl  that  the  name  of  Anna  is  i*pelle4l. 

*■  Again,  hike  '  dazette.'  which  is  abbreviated  in  a  phonographic  manner  in 
onler  to  siini»lify  tlie  tpu'stion.  (J  is  A.  A  is  II.  Z  is  'Hurry'  (not  'Hurry 
up  ').  K  is  K,  T  is  P.     The  (piestion  would  be: 

■■  ■  Are  you  able  to  tell  the  name?  Here  it-is.  Hurry.  Find  the  name. 
Please  bo  quick.' 

"Here  you  have  "  Oazet '  in  short  meter.  The  letters  K,  U,  X,  and  Z 
being  ditticuU  wherewith  to  commence  an  interrogative  sentence,  the  wordfl 
*pray,'  'look,'  'see  this,'  and  '  hurry.'  arc  used,  as  will  be  seen' in  the  table. 
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Care  must  be  taken  not  to  begin  a  sentence  with  either  of  these  worae  nnless 
applicable  to  the  word  to  be  spelled.  For  instance,  if  '  Xenia '  is  required,  X  is 
'  See  this,'  £  is  F,  N  is  D,  I  is  B,  and  A  is  H.    Thus  the  question: 

"  '  See  this?    Find  it  quick.     Do  hurry.     B©  quick.     How  is  it  spelled  ? '  ' 

*'  Again,  for  the  initials  U.  S.  you  will  say: 

"  '  Look.     Now,  then.' 

"Uis'Look/andSisN. 

**  If  you  want  Kentucky  named,  thus  the  question : 

"  '  Pray  name  the  State.     Quick.* 

"  Pray  is  K,  and  Q  is  Y. 

*'  After  the  alphabet  we  have  the  numbers,  which,  it  will  be  seeu,  are  easily 
understood  after  a  little  practice. 

NlTMBEIlS. 

1  is  Say  or  Speak.  7  is  Please  or  Pray. 

2  ia  Be,  Look,  or  Let.  8  is  Are  or  Ain't. 

3  is  Can  or  Can't.  9  is  Now. 

4  is  Do  or  Don't.  10  is  Tell. 

5  is  Will  or  Won't.  0  is  Hurry  or  Come. 

6  is  What. 

' '  Well  *  is  to  repeat  the  last  figure. 

'  Example:  The  number  1,234  in  require<l;  attention  must  only  be  paid  to 
the  first  word  of  a  sentence,  thus: 

' '  Say  the  number.     Look  at  it.     Can  you  see  it  ?     Do  you  know  ?  ' 

'  Or  say  the  number  is  100: 

' '  Tell  me  the  number.     Hurry! ' 

'  A  rather  difficult  number  would  ho  1,111.     The  question  would  be  put  in 
this  wise : 

'  *  Say  the  number.     Well  ?    Speak  out.     Suy  what  it  is.' 

'On  a  watch  or  greenback   there  are  sometimes  eight  or  nine  numbers, 
which  can  be  followed  as  easily  as  the  above. 
"  The  table  of  colors  is  as  follows: 

Colo  US. 

1  is  White,  5  is  Red. 

2  is  Black.  6  is  Ureen. 

3  is  Blue.  7  is  Yellow. 

4  is  Brown.  8  is  (Jray. 

**  The  solution  of  the  numbers,  as  I  have  explained,  will  furnish  the  key. 
For  example,  the  article  presented  ia  green;  tlie  question  will  be: 

"  *  What  is  the  color  ? '  green  being  the  sixth  color  in  the  list. 

"  Blue  is  wanted,  and,  as  it  stands  third  in  the  list,  the  word  would  be: 

"  '  Can  yon  tell  the  color  ?  ' 

"  White  is  wanted,  and,  as  it  stands  first  in  the  list,  the  question  is: 

"'Say  the  color.* 

"TJnderBtand  that  the  words  explaining  the  numbers,  as  given  in  the  list, 
.  are  applied  to  the  articlee  enumerated  in  each  of  the  subjoined  tables. 
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The  Metals. 


1.  Gold. 

2.  Silver. 

3.  Brass. 

4.  Copper. 
6.  Lead. 


1.  Diamond. 
3.  Ruby. 

3.  Pearl. 

4.  Amethyst. 

5.  Onyx, 


6.  Iron. 

7.  Tin. 

8.  Platina. 

9.  Steel. 


The  Settino. 

G.  Garnet. 

7.  Emerald. 

8.  Turquoise. 

9.  Carbuncle. 
10.  Topaz. 

The  stoue — opal. 


"Take  the  metals,  for  instance.     The  metal  presented  is  copper,  which  is 
fonrtli  in  the  list.     The  question  would  be; 
"  '  Do  you  know  the  metal  ?  * 
"If  steel,  which  is  ninth  in  the  Hat: 
"  *  Now,  what  is  the  metal  ? ' 
"Sex,  countries,  materials,  fabrics,  watches,  are  as  follows: 

Of  What. 
[This  set  to  describe  the  sex,  etc.,  of  the  pictures.] 


1.  Lady. 

3.  GeTitleman. 

3.  Boy. 

4.  Girl. 

5.  Child. 


1.  America. 

Si.  England. 

3.  Fmnce. 

4.  Germany. 

5.  Russia. 


1.  Wood. 

2.  Stone. 

3.  Marble. 

4.  Bronze. 

5.  Ijava. 


1.  Silk. 

2.  Wool. 

3.  Cotton. 

4.  Linen. 


G.  Group. 

7.  Animal. 

8.  Drawing. 

9.  Sketch. 


Countries. 


G.   Italy. 

7.  Spain. 

8.  Canada. 
0.  Foreign. 

10.  Mexico. 


The  Material. 


6.  Rubber. 

7.  Glass. 

8.  Bone. 

9.  Ivory. 
10.  China. 


The  Fabric. 


5.  Leather. 

6.  Kid. 

7.  Buckskin. 

8.  Idce. 
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Watches. 

The  maker'a  name  T 

Of  what  company's  make  f 

[This  is  to  tell  the  maker's  name  of  watches.] 


1.  American  Watch  Co. 

'i.  AValtham  Watch  Co. 

3.  Elgin  Watch  Co. 

4.  Dueber  Watch  Go. 

5.  Tobias. 


6.  Johnson. 

7.  Swiss. 
8. 

9. 
10. 


"  Miscellaneous  articles  are  divided  into  nineteen  sets,  thus: 

FiiiST  Set. 
What  article  is  this? 


1.  Handkerchief. 

2.  Neckerchief. 

3.  Biig. 

4.  Glove. 

5.  Purse. 


6.  Uiisket. 

7.  Beet. 

8.  Comfovter. 
J).  Headdress. 

10.  Fun. 


1.  Watch. 

2.  Bracelet. 

3.  tJna:-l. 

4.  Cliain. 

5.  Breastpin. 


Second  Set. 
What  is  this? 


6.  Necklace. 

7.  King. 

8.  Itosai-y. 

9.  Cross. 
10.   Charm. 


1.  Hat. 

2.  Cap. 

3.  Bonnet. 

4.  Cuff. 

5.  Collar. 


1.  Pipe. 

2.  Cigar. 

3.  Cigar-holder. 

4.  Cigarette. 
6.  Tobaoco. 


Third  Set. 
WJiat  may  this  be? 


6.  Muff. 
7-  Cape. 

8.  Boa. 

9.  Inkstand. 
10.   Mucilage. 


FofRTii  Set. 
What  is  here  ? 


6.  Tobacco  box. 

7.  Tobacco  pouch. 

8.  Match. 

9.  Matchbox. 
10.  Cigar-lighter. 
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Fifth  Set. 

WJiat  have  1  here? 

1. 

2. 
3. 
4. 
5. 

Spectacles. 

Si>ectacle  case. 
Eyeglass. 
Eyeglass  case. 
Opera  glass. 

6.  Opera-g1a8B  case. 

7.  ^Magnifying  glass. 

8.  Telescope. 
0.  Compass. 

10.  Corkscrew. 

Sixth  Set. 
Can  you  see  this? 

1. 

2. 

Knife. 

Scissors. 

6.  Toothpick. 

7.  Comb. 

y. 

I'iii. 

8.  Itnish. 

4. 

Needle. 

D.  Tliiirible. 

5. 

Ciisliion. 

10.  Lookiiig-glasff. 

Sevkntii  Set. 
Do  you  know  what  this  is? 


1.  Book. 

3.  Pocketbook. 

3.  Noedk'book. 

4.  Paper. 

6.  Newspaper. 


1.  Bank  bill. 

2.  Treasury  note. 

3.  Ourrencv. 

4.  Coin. 

5.  Gold  piece. 


1.  Stick. 

2.  Whip. 

3.  Parasol. 

4.  Umbrella. 

5.  Umbrella  cover. 


1.  Earring. 

2.  Locket. 

3.  Sleeve  button. 

4.  Hairpin. 

5.  GlotheBpin. 


G.  Pamplilet. 

7.  Prognunmo. 

U.  Bill. 

9.  letter. 

10.  Envelope. 


ElCIUTU   Skt. 

Look  at  IhiK. 


(!.  Piece  of  money. 

7.  Bank  clicck. 

8.  Bond. 

y.  Silver  dollar. 

10.  l*oatagu  stamp. 


Ninth  Set. 
Now,  what  is  this  f 

G.  Picture. 

7.  Shoe. 

8.  Boot. 

9.  Button. 
10.  Stud. 


Tenth  Set. 
Tell  me  this. 


6.  Fork. 

7.  Spoon. 

8.  Armlet. 

9.  Ornament. 
10.  Check. 
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1.  Apple. 

>.  N'lit. 

;i.  Cfike. 

4.  Oranj^e. 

5.  Ia'iuuu. 


1.  Screw. 

i.  Hinge. 

a.  'I'wji. 

4.  Niiii. 

6.  Tack. 


1.  Shot. 

2.  Powder. 
;l.  liiiUut. 

4.  Oiin. 

5.  Pistol. 


Eleventh  Skt. 

I  tvaitl  to  kiif/w  this. 

G.  Ciiiuly. 
7.    I'ltpcorn. 

S.      liOZL'llgU. 

0.   (Iruiu. 
10    Wax. 

TwKLKTn  Si-rr. 
Pray,  irfiul  !'.■<  l/iis? 

a.  Knob. 

7.  Rule. 

8.  I.ii(;k. 
0.  Buckle. 

10.   Key. 

TlIlKTUKN-TII    Sct. 

J'wM  knoio  what  ihiif  i.s  ? 


(!.  PurcuKHion  CiijK 

7.  (.'iu-triii^^'L-. 

8.  Siir;.'iciil  iiir'LruriU'^nt. 
'J.  MuKic-iil  iiir^tiniiieiit. 

10.  I'uiiiug  fork. 


FouRTEKXTii  Skt. 
QHit-k!     Thin  (irlich. 


1.  Bouquet. 

2.  Bouquet  holder. 

3.  Flower. 

4.  Wreath. 

5.  Leaf. 

(J.  Toy. 

7.  Flii^'. 

8.  liiittlo. 
'.).   Ciuue. 

10.    Doll. 

. 

FiFTKKNTlI 

Skt. 

Name  this  ariirli: 

1.  Pen. 

3.  Penholder. 

3.  Pencil. 

4.  Krascr. 
6.  liubber. 

(!.  Oiifie. 

7.  Spool. 

8.  So!ip. 

9.  Perfumery. 
10.   Cup. 

SiXTEKNTlI 

Set. 

Say, 

what  in 

ihis  f 

1.  Card. 
3.  OardcaBe. 

3.  Playing  card. 

4.  Batton-book. 

5.  Key  ring. 

(i.  Hiinoh  keys, 

7.  'I'iibli't. 

8.  Cor.]. 

9.  'J'weezere. 
10.  Cork. 

].  Biblo. 

'i.  TcHUiincDt. 

:J.  'I'moX. 

4.  Hdokiiiiirk. 

5.  l^raycr  book. 


1.  r>iainniiil«. 

^.  llcartt!. 

3.  Clubs. 

4.  Spades. 


Seventekstii  Sbt. 
Tkigarticltif 


6. 
7. 
8. 
!). 
10. 

EiunTEUNTii  Set. 
Playiny  earda. 


Iljmn-book. 
.Muflic. 

Hniolling  bottle. 
Viiiuigi-titLo. 
Strap. 


"RiKht"— Aco. 

"  That's  ri;tht  "—King. 
"  fiood  "— Qiioeii. 
•*  Very  good  "—Jack. 


NisKiKKKTn  Sin*. 

Devices. 


1.  MiisniiK'. 

2.  Odd  KvllowK. 

3.  Ktiit:bt8  of  l'vUiiiu<. 


4,  Driiitls. 

5.  Mtistcti]. 


Articles  in  Sbts. 

I  **  U  will  be  Rpcn  tlint  the  different  articles  arc  itrrangeil  in  setn,  nnmlioring 
DO  raora  than  t*ii.  P^cli  mt  liari  at  the  lieiid  n  dilTereut  qiieatioii,  worded  very 
murly  ulikc.  so  us  tu  iimko  tliu  uiittit-iicv  bolicvi?  that  the  saiiiu  qiictitiou  in  bfia^ 
■  cnnsUiutly  aekt-d.  I'lic;  (|itc«tioii  at  tlio  lioiitl  of  Iho  sot,  M'bicli  is  always  tiakei 
'  drat,  is  the  clue  to  tho  i<ct  winch  contains  tlip  article  to  be  described.  Each 
tKut  is  iitiinlwrod,  hr  in  tbe  ouKfit  of  the  colors  and  metals,  uud  the  word  conveys 
each  particular  nrticlc. 

"For  tho  fifKt  6ct  the  (jucstion  is: 

"•What  ttftirleistliis?' 

**ThiB  gives  tho  cltio  to  ten  distinct  articles.     Tho  next  demand  may  he: 

'*  •  Can  yon  toll  ? ' 

"  Which  wonld  be  solution  for  *  bag,*  it  being  the  Uiinl  in  tbe  list. 

"  *Say  the  fabric' 

"Tho  reply  wotild  l>c, '  Silk,*  that  being  the  first  in  the  line  of  fabrics,  on^ 
as  I  have  before  stated,  'my '  repreiwnting  No.  1.     If  a  leather  bag,  it  yet 
be:  •  Will  yon  tvll  the  fiibrio?'    *  will*  standing  for  No.  5. 

"A  handkerchief  is  presented,  and  the  qnestion  is: 

"  *  What  article  is  tluB  ?    Say;  *  which  explaina  that  it  ia  a  bandkorchicfj 
that  18  the  first  article  in  the  list. 

"•Canyon  tell  the  fabric?' 

'*  *  Ootton,'  cotton  standing  third  in  the  liet  of  fabrics. 
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"'  Then,  again,  if  you  want  the  color — say  it  is  blufr— 
'"Can't  you  tell  the  color?' 
*"Bloe/  which  stands  third  on  the  list  of  colors. 

'"'A  watch  embodies  a  greater  number  of  questions  than  almost  any  other 
rticle.  If  yoii  want  to  describe  it  fully,  it  is  first  in  the  second  set,  the  key  of 
'liicb  is: 

'•'What  18  this?' 

*'We  will  say  that  it  is  a  lady's  watch,  gold,  double  case,  three  hands,  made 
by  Tobias,  No.  9,725,  the  initials  *  From  B.  C.  to  C.  H.'  engraved  on  the  case, 
tliG  year "  I860,'  and  blue  enameled,  set  with  five  diamonds.  This  is  a  complex 
(jaestioii,  and  must  be  put  and  answered  as  follows: 

"Qneslion.  'What  is  this?    Say.' 

"Artswer.   *  A  watch.' 

"Q.  'Say  tlie  metal.' 

"J.  'Gold.' 

"  Q.  '  Sav  to  whom  it  belongs.* 

''J.  'Aladv.' 

'*  Q.  '  Yes.' 

**  A.  'A  double  case.' 

*'  ^.  '  Can  you  tell  the  number  of  hands?* 

**.-!.  'Three.' 

'*  ^.  '  Will  you  tell  the  maker.' 

'•^1.  'Tobias.' 

*'Q.   '  Now  the  number.     Please  tell  me.     Be  quick.     Won't  you?* 

*'A.   '9,725.' 

**  Q.  '  Can  you  tell  me  the  color  oi  this  enamel  ?  ' 

*'A.   'Blue.' 

*'Q.  'Tell  the  initials.     Say.' 

*'A.   'B.  C 

"  Q.   '  Say  to  whom.     I  want  to  know.' 

"A.   'C.  H.' 

"  Q.   '  Say  these  stones. ' 

*'A.   'Diamonds.' 

"  Q.  '  Will  you  tell  liow  many  ? ' 

"^.  'Five.' 

"  If  it  is  a  double  case,  the  simple  word  *  yes  '  conveys  the  intelligence  after 
^  whom  it  belongs.'    If  an  open  case,  the  word  '  well '  is  used. 

Plating  Cards. 

"These  will  be  found  in  the  sixteenth  set,  and  the  order  of  suits  in  the 
-igbteenth.  We  will  take  the  nine  of  spades  as  liaving  been  presented.  The 
c^aestion  will  be: 

"  •  Say.  what  is  tbie  ?    Can  you  tell  ? ' 

"  *  A  playing  card.* 
18 


194      MAGIC:   STAGE  ILLUSIONS  AND  SCIENTIFIC  DIVEBSIOAS. 


Do  }'ou  know  the  iuit?    Now,  then.* 

Do  ^  is  four,  which  meaoB  Bpades,  and  *  now  '  is  nine.  The  cardi  in 
told  as  follows;  First,  the  'ptaj'ing  card; '  Becond,  the  suit;  third,  thesantbar 
or  picture.  If,  after  the  preliminary  qaeetion  is  put  and  answered,  it  ia  an  u^ 
the  interlocutor  says  '  Kight; '  if  a  king,  *  That^s  right; '  if  a  queeu,  'Gwd;' 
if  a  jack,  '  Very  good,' 

Monet. 

"  This  will  Ix)  found  eliisised  in  the  eighth  set,  the  key  to  which  is,  'Lookit 
this.' 

*'  Xo.  (I  of  the  set  is  described  as  *a  piece  of  money,'  and  is  always  of  a  1«8 
valuti  thiiii  u  dollur.  AVe  will  take  a  silver  quarter  of  the  date  of  1820.  Tbe 
qnerition  is; 

*■  ■  I^>ok  at  this.     M'hat  is  it  ? ' 

"  A.   '  A  jHwe  of  money.' 

"  Q.  *  Irft  me  know  tlio  amount.     Will  you?' 

"  vl.   '  Twenty-five  centu; '  as  we  know  that  '  let'  is  2  and  *  will'  5, 

"  If  the  c«piii  is  of  this  century,  only  the  lust  two  figures  are  asked;  if  of » 
l)rior  ihite,  the  hwt  three.     The  request  tlierefore  is: 

"  '  Luok  at  the  date.     Hurry  I '  which  would  bring  the  answer,  '  1820.' 

*'  A  foreiifu  coin  in  furnished,  say  of  Rome.     The  request  would  be; 

"  '  IjDok  jit  this.     Do  you  know  what  it  is?' 

■  'The  answer  is,  'A  coin.' 

"MVhiit  country?' 

''  ■  Italy; '  as  Itiily  standf?  sixth  in  the  list  of  countries,  as  will  be  seen  by 
ri'ferriiijr  to  t])e  hibh*. 

■  \  .Mt'xiian  ihillar  will  elicit  the  remark: 

*■  ■  I,<nik  at  tliis.  now.' 

"•A  silver  dnilai-.' 

"  ■  Tell  nir  till'  I'oiintry.' 

••  Thr  Ti-]tly  will  bi',  •  Mexico.'  an  that  country  stands  tenth  on  the  list 

•'  A  trinsiirv  note  is  picsentt'd  of  the  value  of  fifty  dollars;  the  cue  is; 

■■  "  1 k  at  tliis.      lie  qiiiek.' 

'•  Aiisii-vr.    •  \  treai^uiy  note.' 

•'•\\iil  yoii  tell  Jiie  tin-  amount?     (*ome; '  which  means  5  and  0,  or  t-^O; 
'  eiiiiie  '  beiii^'  a  ciiltstitute  for  '  luirry.' 

"  A^'ain.  a  *-*,."i(i  I'oUi  jnece  is  prceicntet],  and  the  question  is  as  before: 

■■  ■  !.ook  at  this.      Will  yon?' 
Aii^irir.   '  A  gold  piece.' 

■•  ■  1-cl  nie  know  the  amount.      Won't  you  ?     Come.'     *  I*t,'  '  won't,'  and 
■  eonie  '  tlaiiilinu'  for  '  "-v*-"'"." 

OllIKIt    KXA.M1'I.K.S. 
""Pray,  what  is  tliis  ?      'I'eil  me.' 

••  The  answer  is.  ■  A  key."  •  key  '  beinj;  the  tenth  article  of  the  set.     K"ow,  in 
order  to  tell  wliat  kind  oX  a  key,  thone  simple  words  will  explain: 
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"  *  Tes,*  a  watch  key;  '  well/  a  door  key;  *  good,'  a  safe  key. 

"*  What  ifl  here  ?    Say.* 

**  The  answer  is  *  pipe.* 

"  Now,  to  ascertain  what  kind  of  a  pipe,  the  same  words  as  above: 

"  *  Yes,'  a  meerschaum  pipe;  *  well,'  a  wooden  pipe;  *  good^'  a  clay  pipe. 

"  *  Can  you  see  this?    Please  say.' 

"  Answer  is  *  comb. ' 

*'*  Yes,' a  pocket  comb;  'well,' a  toilet  comb;  'good,' a  curry  comb. 

"  *  Can  you  see  this  ?    Are  you  going  to  tell  ? ' 

"  The  answer  is  '  brnsh.' 

*"  Yes,' hair  brush;  'well,' clothes  brush;  'good,' paint  brush. 

"  If  an  article  is  presented  which  is  not  down  in  the  sets,  the  alphabet  will 
dare  to  be  resorted  to  and  the  article  spelled  out. 

"  This  concludes  the  *  second-sight '  mystery  which  so  (»crplexed  tlie  world, 
jud  which  I  never  would  have  exposed  but  for  the  death  of  my  lamented  friend, 
Robert  Heller." 

The  perfect  memorization  of  the  preceding  system  will  enable  two  ambi- 
^ouB  amateurs  or  professionals  to  perform  the  "  secotid-siglit "  mystery,  but 
it  will  not  enable  them  to  produce  all  of  the  effects  exhibited  by  Tleller.  Robert 
Heller  had  another  system  of  conveying  information  to  his  blindfolded  assistant 
on  the  st^^e — a  system  that  permitted  liim  to  give  a  minute  description  of  an 
object  without  speaking  a  word.  It  was  this  artistic  effect  that  so  puzzled 
every  one.  It  was  accomplished  by  means  of  electricity.  A  confederate  sjit 
among  the  spectators,  near  the  center  aisle  of  the  theater,  and  the  wires  of  an 
electric  battery  were  connected  with  his  chair,  the  electric  ])usli  button  being 
ander  the  front  part  of  the  seat.  Ueller  gave  the  cue  to  the  set  in  which  the 
article  was,  its  number,  etc.,  by  some  natural  movement  of  his  body  or  arms; 
*nd  the  confederate,  rapidly  interpreting  the  secret  signals,  telegraphed  them 
to  the  clairvoyante  on  the  stage.  Mr.  Ilermou  thus  describes  the  receiving 
instrument  in  his  clever  little  book,  "  Ilellerism  " : 

"  It  will  be  remembered  by  all  whoever  witnessed  Mr.  and  Miss  Heller's 
■  eecond-sight '  act  that  when  lie  came  on  the  stage  to  begin  tliis  part  of  his 
performan :,e,  he  rolled  forward  to  the  center  of  the  stage  a  sofa.  This  nofa  had 
no  back  to  it,  thus  enabling  Miss  Heller  to  sit  with  her  back  to  the  audience. 
ka  the  sofa  was  rolled  forward  it  was  so  placed  that  one  of  the  hind  legs  rested 
on  a  little  brass  plate  screwed  to  the  floor  of  the  stage.  On  the  foot  of  the 
leg  there  were  two  more,  thus  connecting  and  making  a  complete  electric  com- 
munication between  hie  secret  partner  and  Miss  Heller. 

"  In  the  sofa  there  was  a  little  machine  so  arranged  that  when  the  button 
was  pressed  a  slight  tap  was  the  result.  This  tap  could  only  be  heard  by  Miss 
Heller,  for  it  struck  against  a  thin  piece  of  board  cohered  by  the  haircloth  of 
the  B0&,  and  sitting,  as  she  was,  directly  on  it,  it  could  be  easily  felt." 

The  verbal  system  and  the  silent  system  were  used  interchangeably  dnring 
Heller's  performances,  to  the  complete  bewilderment  of  tlie  spectators.  Even 
magicians  were  mystifled.     When  the  former  system  was  employed.  Heller  was 
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enabled  to  go  to  auy  part  of  tbe  tbeater;  but  in  the  latter,  ho  was  compelled, 

for  obvious  reasons,  to  confine  himself  to  tbo  ccnlor  ainlo,  just  below  wHotu 
the  coufodcmce  wa£  geutecl.  The  connectiug  wires  were  concealed  beneath  tlie 
carpeting. 

Other  iiiagimuBj  notably  Kellar,]iave  worlced  up  the  "seoond-sigbt"  trick 
in  an  in^^'ettiutiH  way,  by  Lho  us(.>  of  )t]>]mrHiitH.  The  cliiirvoyuntc  sits  on  a  chair 
placed  upon  a  raised  platform,  iind,,  after  her  oyee  have  been  carefully  bandaged, 
Khe  IaIIk  tho  nunirH  of  playing  c»ii-(1h,  tho  nciinberson  b»uk  notes,  and  adds 
cohinnu  of  figures  writtten  on  a  blackboard  by  people  in  the  audience.  The 
exjitaimtioii  is  uk  fullows:  A  rtibVior  tube  runs  From  behind  the  soenee,  under- 
neath the  stage,  and  up  through  a  hollow  foot  of  the  platform  and  the  leg  of 
tlio  chair,  terminnting  at  tho  back  of  the  chair.  In  the  buck  of  th<.>  Indy'g 
drose  iu  a  Rniall  tube  which  itiichea  tier  ear.  Iieing  cleverly  concealed  by  Uic 
curly  wig  which  she  wears.  When  she  hns  taken  her  scat,  the  magician  pre- 
tends to  mcanieriKc  her,  and,  under  cover  of  tho  pasees,  connects  the  tubing  in 
tlieclmir  with  Wiv  lulling  in  her  d reus.  AnuBBiatant  beliind  the  scones  read* 
the  iiunil>erB  ou  the  bunk  notes  with  a  strong  spygUas,  and  conveys  the  informa- 
tion to  the  lady  through  the  Bjteakiiig-tnbe.  To  facilitate  Uie  fissistant^B  work, 
the  magician  holds  the  bank  note  against  the  blackboard,  wliich  is  turned 
slightly  to  one  side.  Tho  eluirvoyantc  culls  out  the  numbers  iu  aloud  voice, 
whereupon  tho  inagidnn  proceeds  to  chalk  them  upon  tho  board.  Tho  Bquar-  ■ 
ing  and  the  cubing  of  numbers  arc  performed  by  tho  assigtaut  behind  tlio  scenes, 
with  the  aid  of  logarithmic  tableiu  When  the  "second -sight"  e^anoo  is  con- 
cluded, the  magician  removes  the  bundage  from  the  lady's  eycs^  and  pretends 
to  awaken  her  from  the  hypnotic  fitate,.  taking  advantage  of  tlic  little  comedy 
to  disconnect  the  speaking  tube.  She  rises,  bows  herself  off  the  stage,  taking 
particular  care  uot  io  show  her  hack  to  the  audience. 

A  very  clever  exhihitiou  of  *'  second  sight  "  is  given  by  I'rofeasor  and  Mr*. 
Haldwin.  Professor  Haldwin  calls  himself  tlio  **  Wliitt;  Miihatnm,"  and  his 
eutertaiument  is  a  cnrioue  hodge-podge  of  pretended  medinmeliip,  clairvoy- 
ance, and  vaudeville.  Slips  of  pajjcr  and  pencils,  and  small  jwdh  of  milllmunl 
to  serve  a«  writing  desks,  are  distributed  among  the  audience  by  assistanta;  t]ie 
ret'iitiente  of  tho  writing  materials  are  requested  to  write  questions  on  the  clips, 
fold  them  up,  and  secrete  thom  in  their  pockets.  Tlie '*  flliite  SlaJiatma" 
dificlaimn  any  preparation  about  tho  millhoaitls,  remarking  that  they  are  given 
to  the  8|>ectut<irs  to  obviate  the  inconvenience  of  writing  on  the  knee,  and  may 
bo  discarded  if  desired.  When  tho  questions  have  been  ))rejiared,  the  aasistants 
collect  the  pads  and  place  them  on  the  stage,  near  the  footlights,  in  full  view  of  J 
tho  audience.  After  this  there  is  some  dancing  and  singing  by  the  vaudeville  ■ 
artiste  connected  M'ith  tho  company^  and  then  Mrs.  Baldwin,  the  clairvoyante, 
makes  her  appearance;  she  iii  curefully  blliidfoldetl  and  **  mesmerized  "  by  tho 
Professor.  Uer  communications  to  the  audience  are  made  after  the  follou-ing 
manner:  "  I  see  a  lady  in  the  orclieBtra,  to  the  right.  She  tvants  to  know  some- 
thing about  a  ring  that  was  lost."  I'rofessor  Baldwin,  who  stands  in  the 
center  aisle  of  the  theater,  near  the  stage,  exclaims:  *'  Will  the  lady  who  wrote 


question  kindly  hold  up  the  slip  of  paper  and  acknowledfi;e  the  correct- 
ue«8  of  Mrs.  Baldwin^s  etjitcuieiit?"     The  lady  ooinjilieg,  and  u  thrill  of  aetou- 
whmcnt  pervades  tho  audience.     An  aseistant  goca  tu  the  lady,  takaa  the  slip, 
and  hands  it  to  Pn>fe»iur  Riddwiii,  who  rends  it,  exelaiiiiing:  "  Mrs.  Biddwin 
iicorrect;  but  let  us  see  if  she  cannot  give  us  more  detailed  information  con- 
cerning the  ring  which  ia  lotit."     He  mountA  the  stage,  and,  slaiuliiig  behind 
ibe  clairToyante,  make«  violent  meemeric  pa^es  over  her  head,  the  piano  in  the 
orchestra  accompanying  the  ojNtration  with  several  loud  chordH  and  cadcnzoa. 
Thi-'A  the  "  White  Mahatma"  a^lvancee  to  the  footlights  and  commands  his 
wife  to  Bpeak.     " The  ring  U  of  gold  with  a  pearl  ecttiiig,"  she  says,  "and  Ims 
the  initi&ls  *  AL  B.'  engraved  within.     It  was  lost  about  January  1, 18 — ,"  etc 
The  laily  in  the  audience  hwl  only  wnlt^ti:  "I  havo  lost  my  ring;  can  you 
describe  it  ?  '*     Conaeiiuently,  when  she  hears  thia  accurate  desicription  by  3Ire. 
Ilaldwiu,  she  is  vury  much  impressed. 

The  trick  is  an  ingenioua  one.  It  is  worked  up  with  great  dramatic  effect 
^o  BaldwiiiB.  The  secret  lies  in  the  [rnds  of  millboard,  some  of  which 
itain  carbon  fheettt  under  two  hyeni  of  brown  pa[K.-r.  The  writing  of  the 
spectators  is  thereby  transferred  by  means  of  Uie  carbon  |tfi]ier  to  sheets  of 
writing  paper  placed  under  the  carbon  sheeta.  'I'he  genuine  miHboard  pads 
wiilch  are  dislrilmted  urnoug  tlit'  audience  are  jjiid  on  Iho  sUige,  while  the  pre- 
pared pailaare  carrieti  olt  btliiud  the  scenes  to  Mrs.  Haldwiu,  who  has  ample 
time  to  post  hen^df  with  the  desired  infnnnatiun  liL-furo  coming  nil  Uiu  utage. 
Of  course,  the  spectators  who  get  the  genuine  piuis  do  not  receive  any  clair- 
voyant communications,  nor  do  Ihow  who  di«imrd  the  genuine  ]HidK.  The 
Bnr}irising  part  of  the  feat  Is  the  extraneous  information  imparted  by  Mrs. 
Baldwiu,  which  seems  to  preclude  any  possibility  of  trickery'.  This  informa- 
tion is  obtained  from  the  s]>ectAtoni  by  the  att^istantti  when  they  go  to  colleot 
the  slips  of  pajwr,  and  in  wliis])ere<l  by  tlioin  to  ProfcHsor  Baldwin.  Under 
cover  of  the  pretended  magnetizing,  ProfesKor  Baldwin  gives  his  wife  this 
information,  the  chords  fruiii  the  piunu  prevontiiig  any  one  from  heiiring  wlrat 
he  says.  It  is  all  done  very  rapidly,  the  spectators  being  completely  deluded. 
The  people  who  have  been  pamped  by  the  ntMi.<itAntA  seem  to  forget  the  fact  in 
their  interest  in  the  main  part  of  the  trick,  viz.,  the  reading  of  the  slips  by  Mrs. 
Baldwiu.  One  reason  of  this  sclf-detx-ption  is,  perhaps,  the  fact  that  they  do 
not  suspect  the  integrity  of  the  innocent- looking  ushers,  or  regard  them  as  a 
part  of  the  experiment. 

Whore  numhcrs  arc  to  bo  conveyed,  the  Bnldwins  use  a  verbal  co<le  of  sig- 
This  obviates  the  ueoessiiy  of  Mr.  IJiUdwin  guiug  upon  the  stage  to 
etize  his  wife. 

SiLKXT  Thouoht  Transpkrkxoe.  No.  1. 

In  this  jugeDiona  trick  the  chiirvoyante.  while  blindfohled,  tells  "the  suit 
and  value  of  any  nnnilier  of  selected  cards,  solves  arithmeticjd  problems, 
gives  numbers  on  borrowtil  bank  noteji.  indicates  time  by  any  wutdi.  describes 
borrowed  coins,  and  many  other  tedt^.'*     All  this  is  nceomplitiiietl  in  silence. 
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the  medium  being  surrounded  by  a  coramittoo  from  the  audience,  if  deeired. 
The  trick  can  be  given  in  a  private  parlor,  and  roquiros  no  oiectrictti  appamtD«, 
Bpeakiu)^  tiibuc!,  etc.  I  am  indebted  for  an  explanation  of  "silent  thougbt 
transference"  to  iMr.  H.  J.  Hnrlin^anic.  In  his  tittle  brochure,  "Tricks  in 
Magic,  Jllnsions,  and  Mi^ntal  Phenomena/'  ho  writes  a&  follows;  "  Bj  meADs 
of  the  silent  code  all  the  lusiial  ejects  geiicralt;  cxliibited  at  tboagbl-readiDg 
sfances  can  be  reprodiK^ed.  It  consi-tts-iii  Ixitb  niedlnm  and  jiertomier  count- 
ing mcntiUly  and  together.  It  is  a  kuo^vn  fact  tliat  the  beats  for 'common 
time  *  are  always  tlie  ennie  in  muttic;  therefore,  with  little  practice,  it  is  easy  for 
two  penK)n».  starting  on  a  giveu  signal,  to  count  at  the  same  time  aud  rate,  and 
when  another  signal  in  given,  to  stop.  Of  court^o  both  will  have  arrived  at 
the  «ime  number.  This  then  is  the  actual  ntetliod  employed  iu  ihia  code,  and 
from  it  yon  will  see  that  any  number  from  0  to  it  can  be  transmitted  by  the 
p4.>rforuier  to  the  nicdinui.  U  is  best  to  experiment  aud  find  out  wliut  rate  of 
connting  hcvit  mnLa  ihu  two  perMins  uniploviiig  lliiKcode,  but  tint  following  efxg~ 
gestionM  ure  otfcred:  It  may,  [K;rhn|is.  be  be«t  to  Ijegin  counting  at  a  slow 
rate,  gradually  tncrwisiug  until  you  tind  it  advlBable  to  go  no  faster.  Say  yon 
have  in  the  rouni,  when  first  pnicticiug,  a  loud-ticking  clock,  with  a  fairly  slow 
beat.  On  the  given  beat  or  signal  yon  both  start  counting  at  tlic  same  rate  as 
the  clock.  Of  course  the  clock  must  bo  removed  when  the  rate  has  been  well 
learned.  If  preferi-ed.  count  at  the  rate  of  'common  time,'  viz.:  1  and  2 
and  3  and  4,  and  su  on,  or  ])ractice  with  u  '  metronome,'  such  as  is  used  dur- 
ing jiiano  practice  fnr  the  purpose  of  setting  time.  A  very  good  rate  to  finally 
adopt  is  about  70  t^i  To  per  miinite.  Whatever  rate  is  found  to  suit  best  must 
be  adherod  to.  Vnu  will  find  ut  the  nii4>  nientiimt^l  that  any  number  up  to  d 
can  be  trausniitted  with  absolute  certainty,  after  an  hour  or  bo  of  practice. 

"  Now  that  the  pnnniple  lias  been  expluinofl.  the  next  items  are  the  signals 
to  give  the  medium  the  cue  when  to  start  and  when  to  8to]>  counting  mentally, 

"Say  the  perform er  baa  borrowed  a  coin,  the  dstfl  of  which  is  1802.  The 
first  figure  of  the  cuin  1  and  S  are  generally  understood,  as  moat  coins  in  nso 
are  18  finniethiiig  or  other;  if  nf  date  IS,  in  the  liinidredK.  The  performer 
must  iidvise  the  nicilium  of  this  by  his  manner  of  thunking  the  person  who  lent 
the  r'uin,  whit;h  turn  i-usily  be  ai-mnged  U>  suit  orut's  fiiiiry.  Tho  (i  and  2  have 
therefore  to  be  transmitted.  The  iwrformer  stands  away  from  the  medium  or 
anmng  the  audipnce.  The  mo(3ium  being  on  tlio  sljigo,  securely  blindfohied, 
the  )H^rfurntei'  takoK  his  position,  with  cimtk  in  right  hand,  in  front  of  a  black- 
board, holding  coin  in  his  left  hand.  He  does  nut  speak  a  word,  hnt«inplj 
looks  at  the  coin.  After  a  pause  the  me<liinn  calls  out:  'The  first  figure  I  picture 
is  a  ouH."  or  wnnlfi  to  that  pfTect.  Iinniediati'ly  the  Indy  sU}]>i  speaking,  they 
both  Iiegin  to  count  mentally  at  the  rate  agreed  njmn  by  practice.  In  this  case 
the  number  to  be  traiismittiiil  is  G.  Att  tlm  last  word  of  the  sentence  is  sjioken 
they  commence  mentally  1-2-3-4-5-G;  during  this  short  period  the  performer 
glaiMWS  down  iit  iho  eoin  a^  if  to  verify  what  the  hidy  hiui  nilled  out.  As  soon 
as  they  reach  tho  Hgure  G  the  signal  '  stop '  has  to  be  transmitted.  This  is 
done  by  the  ]ierformer  putting  down  on  the  blackboard  sharply  tho  figure 
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called  ont  bjr  the  lady,  viz. :  '  One  '  (1).     It  will  be  seen  by  this  method  that 
the  signal  is  quite  easy  to  transmit,  and  it  is  perfectly  natural  to  put  down  the 
figure  on  the  board  quickly  and  sharply.     The  third  iigure  of  the  coin  is  now 
koown  to  the  medium.     The  last  figure,  2,  is  transmitted  in  tlie  same  manner 
tf  the  previous  figure.      The  lady  says,  'The  second  figure  I  see  is  8.'      As 
a(K>n  as  she  ceases  speaking,  they  begin  the  counting  again,  1-2;   on  the 
arrival   at  the  fignre  2  the  performer  puts  down    the  8,   previously   called 
out,  sharply  on  the  board,  which  is  the  signal  for  '  stop. '     The  lady  now  knows 
the  full  date  of  the  coin.     The  metal  of  tlie  coin  must  be  indicated  to  the 
medium  previously  by  the  wording  of  the  reply  to  the  owner  of  the  coin  after 
it  has  been  handed  to  the  performer.     This  can  easily  bo  arranged.     The  value 
of  the  coin  or  its  equivalent  number  is  iudicuted  in  tiic  same  way  as  the  previ- 
ous figure;  and  between  the  6  and  the  2,  that  is,  after  the  lady  has  called 
out  the  6,  they  commence  to  count  for  the  value.     When  an  0  occurs  in  the 
date,  no  pause  is  made.     The  performer  puts  down  the  figure  on  the  board 
for  the  '  stop '  signal  immediately  the  lady  stops  speaking.     This  if  followed 
carefully  will  be  found  quite  easy  and  natural  in  practice. 

"  Any  other  system  that  one  may  adopt  for  giving  the  etarting  and  stop- 
ping signals  can,  of  course,  be  n{>plied,  but  the  method  here  proposed  will  be 
found  to  answer  the  purpose,  and  cannot  be  detected." 

The  bank-note,  card,  and  other  tests  are  arranged  on  similar  lines. 

Silent  THOuaHx  Transference,  No.  2. 

This  clever  trick  was  introduced  to  the  theater- goers  of  marvel-loving  Paris  by 
Professor  Verbeck  and  Mademoiselle  Matliildc.  Guibal  and  Marie  Groville  per- 
formed it  in  England  and  America,  creating  a  great  eeiiBation.  It  is  based  on  a 
very  simple  principle.  Abbreviated  somewhat  from  Burlingame's  hrochtire,  the 
effect  is  as  follows:  *'  The  pretended  raeemerist  announces  to  the  spectators  the 
marvelous  intuitive  powers  of  liis  subject.  Miss  Venus,  remarking:  '  Miss  Venus 
shall  be  hypnotized  by  me,  and,  when  launched  into  tlie  Iiypnotic  sleeep,  can  and 
will  perform  any  rational  act  that  the  spectators  desire,  despite  the  fiict  that  I 
will  not  speak  one  word  during  the  seance.  While  in  the  trance  state,  she  will 
walk  among  you  and  comply  with  your  requests.  This,  laclies  and  gentlemen, 
is  the  trance-it  of  Venus.  When  I  have  her  under  control  and  in  the  hypnotic 
trance,  I  will  move  about  among  you,  and  yon  can  convey  to  me  by  whisper 
what  yon  would  desire  the  medium  to  do.' 

"  Miss  Venus  is  now  introduced  by  the  professor.  She  bows  and  seats  her- 
self on  a  chair,  facing  the  spectators.  The  proferaor,  by  means  of  any  of  the 
pantomimic  gestures,  pretends  to  hypnotize  her,  after  which  dramatic  scene,  he 
goes  among  the  audience,  asking  here  and  there  what  tlie  spectators  would  like 
the  lady  marvel  to  do.  Having  spoken  to  some  twelve  or  twenty  persons,  he 
solemnly  enjoins  the  strictest  silence.  With  serious  mien  he  advances  toward 
the  medium,  without  going  on  the  stage,  and  motions  or  waves  his  right  hand 
in  a  downward  moTement  in  front  of  lier.     She  slowly  rises  and  goes  through 


KxPLANATIOir. 

"  lb  thU  trick  a  code  of  ptgns  and  tliiugs  to  be  done  ronst  be  learned  br  tlw 
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Hcb  dwired  perforrouiice,  finally  returuing  to  hat  cluiir  and  alluwin]^  ber»]f 
to  be  dehvpnutizoil.      Tbo  professor  rocnpitnlatee  for  tlie  Wnelit  of  all  «w 

I    Mch  spectator  desired,  and  how  MIm  VeoDa  wiu  inccetsful  in  each  and  v^d] 

I    crucial  tesL 

IF' 

^^alef^  iiieKiiiifririL      TIicm  )io  forces  adroitly  into  tlic  minds  uf  the  peojJt 

I     The  followin-;  is  tlie  forcing  code: 

^K    "  1.   Pull  u  gentIemaD*8  lioir. 

^H    "3.  Turn  up  hie)  trotisenk 

^f    "3.  Tic  a  number  of  knots  in  Ills  handkoreliiof. 

^^     "  -1.  Tako  a  watch  oot  of  a  geutleuian^e  )>o('kct  and  place  it  in  iBOtlxr 

pocket. 
I  "5.  Open  a  ladj'is  reticule;  take  out  her  puree,  or  anything  she  majdMi-^. 

"fi.   From  out  of  a  numlitir  of  uoiiiK  plocod  in  a  hat,  pick  out  Lbe  tpoail 
^ODe  which  ban  been  selected. 
^B    "  ?•  Write  any  number  elected  on  a  eard. 

'*S.  Take  a  gentleman *ii  cane  or  umbrella  and  pnt  it  in  the  handg  of 
anotJivr  geutlc-raan. 

"  9.  Take  gla^^M  off  a  person  and  place  on  own  noae. 

I*'  10.   Take  off  Imly':*  or  gentieinan's  gloveR. 
"  11.  Write  autograph  on  programme  gontloman  holds. 

"  13.  Tiiki;  11  liandkerchiof  out  uf  koido  (lerson^a  |Mcket  and  tie  it  on  his 
neck  or  arm. 

'*  14.  Tie  a  knot  in  a  mitcli  chain,  and  bo  on. 

"Thin  can  be  varieil  imlBllnitely. 

"  How  to  foroo  these  reqiiestfl:  The  professor  first  pretends  to  hypnotiip 
the  subject;  then  moving  among  the  audience,  be  goes  to  uum1>er  one.  or  Brst 
[>en4on,  and  a^kft  him  what  he  would  like  the  medium  to  do.  '  T^et  her  tell  mu 
what  I  have  iti  my  pocket,'  suggestn  the  apectjitur.  '  Oh,'  says  the  profe^wr, 
'you  forgot  that  she  is  iivpnotlxod  and  we  cannot  havii  her  fi|ieak.  Get  her  to 
do  so  and  so.  or  thi^.  ur  ttnit/  uitd  so  the  prufeHHur  rapidly  sboota  out  a  rollev 
of  HUggestio^l^  from  \\\&  leiirncj  uodc.  .\s  u  natural  roKiilc,  the  |iereon  tidecta 
oue  of  tlieao  Buggestiontt. 

"  Going  to  the  next,  he  forces  the  qnostiori>^  differently,  sapng.  *  Wimt  shall 
she  do  for  yon — turn  np  your  tronwrs?  Pull  yonr  bnir?  Tie  a  knot  in  your 
handkerehtef  i*'  etc.  In  this  case  a  volley  of  ipieric8  U  fired  Iiefore  the  gentle- 
man has  titne  to  make  any  Kuggestions  not  nientioned  by  the  profe^or.  Seeing 
a  lady  sitting  near  with  a  bag,  the  *  mesmerist '  remarks:  *  Madam,  have  you 
a  purse  in  it?  Yes?  Shall  tbo  liuly  roinovo  it,  or  aomething  from  it?' 
and  so  on.  Again  he  beholdt;  a  gentleman  with  glosecs  on,  and  suggests  that 
the  medium  remove  the  Bpoctaclos.  etc.  If,  howuvor,  the  gentleman  does  not 
wish  tlu<i  d'»ne.  the  profossrir  suggests  some  of  the  other  tests.  In  going 
through  the  aadionco  the  professor  aeka  each  individual  hie  or  her  rcqne«t  iu 
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whispers  only,  and  he  generally  lias  each  person  whom  he  asks  a  couple  of 
jards  apart. 

**  Again  it  is  better,  when  forcing  questions,  to  force  only  three  at  a  time, 
and  force  them  in  rotation.  To  do  this,  suggest  three  questions,  biit  emplia- 
size  or  force  only  one  of  the  three.  The  professor  has  to  keep  liis  wits  about 
him.  Having  gone  to  a  sufficient  number  in  the  audience,  be  must  keep 
mental  track  of  the  gentleman  who  selected  No.  1  of  code,  of  him  who  selected 
No.  2,  and  so  on.  When  he  returns  to  the  st^e  to  wave  down  Miss  Venus,  all 
ehe  has  to  do  is  to  follow  him  in  front  or  at  his  side.  The  first  person  he  stops 
at  (by  signal),  she  merely  does  first  on  code;  the  second  he  stops  at,  she  does 
eecond  on  code;  and  so  on  right  through.  The  professor  must  remember  where 
each  chooser  is  seated. 

"  He  directs  the  medium  to  the  spectator  in  question  by  the  movements  of 
bis  hands.  He  first  shows  her  the  rows  in  which  the  persons  are  seated,  all 
the  time  waving  his  hands  as  if  making  mesmeric  passes.  As  soon  as  the 
medium  reaches  No.  1  the  professor  drops  his  left  hand  at  his  side,  whereupon 
she  stops  and  pulls  the  gentleman's  hair. 

"The  professor  then  directs  her  to  No.  3.  She  stops  and  turns  up  the 
gentleman's  trousers.  When  she  gets  to  No.  3  the  man  of  mystery  tells  her 
how  many  knots  to  tie  in  the  handkerchief,  by  the  number  of  downward  waves 
of  left  hand,  at  the  same  time  making  passes  with  the  right.  To  select  any 
special  coin  out  of  a  hat,  or  other  receptacle,  Miss  Venus  pours  the  coins  from 
the  hat  into  her  right  hand,  letting  them  drop  one  by  one  into  the  left  hand. 
When  she  reaches  the  proper  article,  the  professor  turns  to  the  audience,  as 
if  silencing  them,  and  says  '  hist!  * 

"  The  lady,  however,  continues  pouring  the  coins  into  her  left  hand,  and 
when  all  are  in,  picks  out  the  one  she  knows  is  correct. 

"  These  methods  may  be  readily  varied  to  suit  the  taste  of  the  performers. 
*'  The  medium's  eyes  appear  to  be  closed  all  the  time,  but  in  fact  are  open 
sufficiently  for  her  to  see  all  the  movements  of  the  professor.  After  becoming 
expert  it  will  not  be  necessary  to  use  the  forcing  code  often,  because  nil  requests 
can  be  whispered  to  the  medium  by  the  so-called  mesmerist,  without  the 
audience  becoming  aware  of  it.  He  can  do  tliis  when  he  escorts  her  from  the 
stage  to  the  audience,  or  as  he  occasionally  passes  her  in  tlie  aisles.  The  wav- 
ing of  his  hands  and  arms  in  his  different  '  passes '  will  [mrtly  tell  her  what  she 
is  expected  to  do. 

"  This  *  hypnotic  demonstration  '  is  one  of  the  most  puzzling  effects  in  the 
whole  domain  of  mental  magic. 


BOOK  11. 

ANCIENT  MAGIC. 

CHAPTER    I. 

TKMPLE  TKICKS  OF  THE   GREEKS. 

PUPPET   SHOWS  AMONG  THE  GREEKS. 

The  auciecte,  especially  the  Greeks,  were  very  fond  of  theatrical  represen- 
tatious;  but,  as  M.  Magnin  has  remarked  in  his  "  Orighies  du  TltSdtre 
Moderne,"  public  representatioiie  were  very  expensive,  and  for  that  reason  very 
rare.  Moreover,  those  who  were  not  in  a  condition  of  freedom  were  ex- 
cluded from  them;  and,  finally,  all  cities  could  not  have  a  large  theater  and 
provide  for  the  expenses  that  it  carried  with  it.  It  became  necessary,  then, 
for  every-day  needs,  for  all  conditions  and  for  all  places,  that  there  should  be 
comedians  of  an  inferior  order,  charged  with  the  duty  of  offering  continu- 
ously and  inexpensively  the  emotions  of  the  drama  to  all  elasKcs  of  inliabitants. 

Formerly,  as  to-day,  there  were  seen,  wandering  from  village  to  village, 
menageries,  puppet  shows,  fortune  tellers,  jugglers,  and  performers  of  tricks 
of  all  kinds.  These  prestidigitateurs  even  obtained  at  times  such  celebrity 
that  history  has  preserved  their  names  for  us — at  least  of  two  of  them,  Euclides 
and  Theodosius,  to  whom  statues  were  erected  by  their  contemporaries.  One 
of  these  was  put  up  at  Athens,  in  the  Theater  of  Bacchus,  alongside  of  that  of 
the  great  writer  of  tragedy,  ^sohylus,  and  the  other  at  the  Theater  of  the 
Istiaians,  holding  in  the  hand  a  small  ball.  Tlie  grammarian  Athenseus,  who 
reporta  these  facte  in  his  "Banquet  of  the  Sages,"  profits  by  the  occasion  to 
deplore  the  taste  of  the  Athenians,  who  preferred  the  inventions  of  mechanics 
to  the  culture  of  mind,  and  liistrions  to  philosophers.  He  adds  with  vexation 
that  Diopbitee  of  Locris  passed  down  to  posterity  simply  because  he  came  one 
day  to  Thebes,  wearing  around  his  body  bladders  filled  with  wine  and  milk, 
and  so  arranged  that  he  could  spurt  at  will  one  of  these  liquids  in  apparently 
drawing  it  from  hia  month.  What  would  Atheuieus  say  if  he  knew  that  it  was 
through  him  alone  that  the  name  of  this  histrion  had  come  down  to  us? 

Philo  of  Byzantium,  and  Heron  of  Alexandria,  to  whom  we  always  have 
to  have  reooune  when  we  deairft  accurate  information  as  to  the  mechanic  arts 


A»  snch  representations  trere  often  jpron  on  the  sUges  of  large  theaten,  a 
method  vras  devl^  Ut^r  on  of  cansing  tlie  caw  to  start  from  thesoenea  behind 
which  it  WU8  hidden  from  the  spectatom.  aoH  of  moving  nntomaticaltv  to  the 
front  uf  tbf  ftage,  where  it  exhibited  in  snofwstiiun  the  different  tableaux,  after, 
wtiich  it  r^mnied  aut<unntit'dlly  Iiohhid  the  scenes.  Ucre  is  one  of  tha  aceoM 
indicated  by  Heron,  eiiiiiled  the  ''Triumph  of  Racchu*": 

The  Diovnble-  caec  fihowa  at  itA  upper  part  a  platfonn  from  which  arises  a 
oyliudrical  templOk  the  roof  of  which,  enpported  b;  six  oolumna.  is  popiual,  and 
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iniHwnted  by  a  figure  of  Victory  with  spread  wings  and  holding  a  crown  in 
'riglit  HhikI.  In  llie  ceiitur  nf  tlui  tein]>](!  Bat^ohiis  im  seen  standing,  bold- 
[iBga  tliyi-gue  in  bia  left  hand  and  a  cup  in  his  right.  At  hie  feet  lies  a  pan- 
Ktbec.  In  front  of  and  beliind  the  god,  en  tho  platform  of  the  8tiige,  nre  two 
|jlta«proTided  with  coniLujitihle  niateriid.  Ver}*  near  the  mhimnB,  hot  exter- 
.Btltalheni,  tliere  nrv  Ba(*i'h:iiite-ii  ])h)(i>il  in  anv  jMigturc  that  may  be  dtwiml. 
I  being  thus  prepared,  saya  Heron,  the  automatic  apparatus  U  set  in  motion. 
itlwftter  then  moves  of  jtst'If  to  tlie  epot  wlected,  anil  there  stojiF.  Then 
Um  altar  in  front  of  Jupiter  becomes  liglited,  and,  at  the  same  time,  milk  and 
j-nterKpart  from  his  thyrsus,  while  \m  i-up  ponra  wine  over  the  ]>anther.  The 
llMirfBCCB  of  tho  ba£c  beconio oucirclcd  with  crowns,  and,  to  the  noiHO  of  druma 


no.  i. 


*»icl    c^rahala,  the  Bacchantes  danco  round  about  tho  temple.      Soon,  the  noiao 

****■> »ijr  ceased.  Victory  on  the  top  of  the  temjde.  and  IJawhiis  within  it.  face 

****»t.     The  altar  that  whk  Iwliind  tho  ^I'mI  ih  nnw  in  front  of  liiin.  and  licconica 

ffotftl  in  its  tnrn.      Then  occars  another  outflow  from  the  thyrsna  and  cup, 

^  '"*    atinther  niund  t)f  tho  Rai«'hiintes  t"  tlm  wiiuiid  i>f  dnirnts  unci  i^vriihalR.      Tlie 

''^**  ve  being  finielied,  the  theater  returns  to  its  former  elation.     Thus  ends  the 

^'^^tlieoeiii. 

-  ~H'e  shall  try  to  briefly  indicate  the  processes  which  permitted  of  these  dif- 
^^*^nt  o|iemtioQ8  being  [wrfnrnied,  and  which  offer  n  much  more  noiiend  intcr- 
»^  Ulftu  one  might  at  ilrst  eight  be  led  to  believe;  for  almofit  all  of  them  had 
—  ^^n  employed  in  former  time«  for  producing  the  illuBiona  to  which  ancient 
**-jgiona  owed  their  i»ower. 

Tliere  is  a  jiuneral  belief  among    niwlmnieianB  that   vehicles   containing 
'ithin  therawlvcH  the  means  of  their  own  propulsion  are  of  comparatively 
^^^cent  origin;  and  tho  fact  of  tlie  adhesion  of  the  rims  of  their  wheelfi  to  the 
''^rth  or  a  supportiup  mil  being  siiftjtient  lo  enable  adequate  jioMor  applied  to 
'Vio  wlie«la  to  movo  the  vehicle  waa  a  discovery  of  not  earlic^r  tbaik  the  middle 
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of  tho  laflt  century;  but  in  this  inKtancc  the  writers  on  locomotive  machinM 
have  not  dived  doep  enough  or  Htaynl  down  long  enough  among  tho  records  of 
antiquity  Ui  discover  the  bottom  fucts  in  the  history  oi  ench  mechanisms. 

The  firet  Iwtmiolivc,  nr  Belf-niuving  vehicle,  of  whidi  we  have  any  account 
Tas  this  invention  of  Ucron  i>f  Alexandria.  In  hia  work  just  cited  deecriptire 
of  antonialic  or  HC^If-mmiii^'  iiuu^liiiioK,  tliere  \»  illuatratoil  the  meuhanifsm  by 
which  the  ehrine  of  Dacchu^,  motinu-d  upon  thi'ee  wheels  concealed  within  ite 
base,  is  moved.  Pig.  3  \a  a  verticul  Miclioti  of  tliat  jiart  uf  t)ic  t^hririe  below 
the  canopy,  and  exhibitM  the  propelling  apparatus  of  tliis  ancient  locomotiTe 
macbtnc.     Within  the  base  ore  seen  two  of  tlio  8Up]H>rting  wlieoU;  the  driving 
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wheel  nearest  tlie  eye  having  been  removed.  On  the  axle  of  the  driving  whee1« 
was  the  drum,  b,  about  which  was  wound  the  rope^  a,  which  passed  upward 
thmii^'h  the  Kjwce  on  one  (iide  of  tho  sbrine  luid  over  the  pullii^ys,  t*  r,  and 
was  fastened  to  the  ring,  e,  of  the  ponderous  lead  weight,  d,  w}iich  rented 
npon  a  cjuontity  of  dry,  fme  wind.  Tho  escape  of  this  sand  througli  a  small 
hole  in  the  middle  of  the  floor  of  the  compartment  containing  it  allowed  the 
leail  weight,  d,  to  gradnally  tlestrenil,  and  by  pulling  upon  the  cord,  a,  caused 
tho  shrine  to  move  slowly  forward  in  a  straight  line. 

Heron  diwerilKW  thp  method  ot  arranging  and  proportioning  the  wheels  in 
case  it  was  desired  that  the  ehrine  move  in  a  circular  path,  lie  also  shows 
how  tlic  ehrine  can  bo  conatructed  to  move  in  straight  lines  at  right  angles 
to  each  other. 

Fig.  4  sbowB  tho  arrangement  of  tho  wheels  for  this  purpose,  and  Fig.  5  is 
A  yrBpectivo  view,  showing  tho  screws  by  which  the  bearings  of  either  set  of 
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wlieeU  could  bo  n\sci\  or  loworcJ,  bo  iw  to  cuuho  tlio  eliritie  to  movo  in  the  way 
proposed. 

Stippoeing  the  motive  cwrda  properly  uotind  uroiirifl  vertical  bobbins,  inetcad 
of  »  horizoiitdl  one,  and  we  liiive  ilie  half  rcvohitiou  of  Bacchus  and  Victory, 
118  veil  as  the  complete  rcvulutioa  of  tbo  Uiic^.-liuutc.-'.  This  in  ulviirly  eliown  in 
the  engraving  (Iwg.  2). 

The  sucoesfive  lighting; 
of  the  two  iiUiirK.  llie  flow  of 
milk  und  wine,  urid  the  noise 
of  driiniH  and  i-vnibals  were 
likewise  obLuut^  by  the  ai4l 
uf  cordK  niovpd  by  conntflr- 
poiaee,  and  tlie  lengths  of 
which  were  gradiiatcd  iu  such 
a  wuy  as  to  open  and  <i\om 
oriSccs  ul  tho  ]>roper  mo- 
ment, by  acting  through  cruc- 
tion  on  eliding  valvoB  which 
kc'iit  tlumi  chksed. 

Small  pieces  uf  combuH- 
tible  niuteriul  wore  piled  ii|i 
beforehand  on  tho  two  altai-g, 
tho  bodies  of  which  were  of 
mtstal,  and  in  tho  ink'riorof 
which  WTfe  hidden  amull 
lanifM  that  were  eejmruti'd 
from  the  combuBtiblo  by  a 
uictol  plate  which  was  di-uwn 
aside  at  tho  proper  momeiii 
hy  a  gmnll  chain.  The  flame. 
on  tnivcniiug  tho  ortflce,  tliu? 
comntunicated  with  tho  com- 
bustible. 

The  milk  ami  wine  which 
flowed  <mt  at  two  different  tiines  through  the  thynms  and  cwp  of  Hacchns 
(.vuue  fnjin  a  iluulde  rci^crvair  hidden  under  the  roof  of  the  temple,  over  Uie 
orifices.  The  latter  cuntinnnii-atod^  each  of  them,  with  one  of  the  halves  of 
tho  n«urvoir,  thmnjfh  twti  tnU>u  inserted  iu  the  coliinum  of  the  Kinall  edifice. 
Tliefio  tubes  were  ]>ro]onged  undi-r  tho  fluor  of  the  etige,  and  extended  upward 
to  tho  hands  of  Bacchus.  A  key.  uauujuvrod  by  cords,  ulteriiately  ojM;uod  and 
dosed  tlie  oriGces  which  ga\'c  paseagc  to  the  two  li*(uida. 

As  for  tho  noiec  of  the  drums  and  cymbali?,  tliat  resulted  from  the  falling 
of  granules  of  lead,  contained  in  an  invisible  box  provided  with  an  automatic 
sliding  valve,  upon  an  inclined  tumlH>iirine,  whence  they  rebouuded  agaiusIF 
little  cymbals  in  the  interior  of  tho  base  of  tho  car. 


u-**" 
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Finallr,  the  cirowns  and  garlands  that  Buddenly  made  thoir  appearance  on 
the  four  fiices  of  the  l)u«e  of  the  stage  wera  liiildeii  thure  in  atlvaiice  bulweea 
the  two  walls  snrrDuudiiig  the  base.  The  epoce  thus  made  for  the  cruwus  wad 
cloHod  bcneatli,  iibnig  eiu'li  f»i:e,  by  a  horizuntul  tntj)  muving  od  hinges  that 
connftcted  it  witli  tlii^  imiiT  wjiII  of  thp  basfi,  but.  wbioh  -.ins  held  tctnporarilr 
atatioimry  bj  iiioaas  of  a  catch.     Tha  crowua  were  ottuched  to  the  top  of  their 

coiiipartniciit    by    curds 
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that  wunid  bure  allowed 
tberu  to  fall  to  the  level 
of  tlie  pedeetal.  had 
tht^y  nut  been  supported 
by  tbo  traps. 

At  till?  dotdrod  mn- 
nuMit  the  catch,  which 
WHS  rontrollod  by  ti  spo- 
oial  cord,  cca«od  to  hold 
the  trap,  and  the  latter, 
fulling  Tertioally,  ga«e 
pHMAiige  to  the  festoons 
and  orowuB  that  Hmall 
leaden  weights  then 
lirew  aloiiff  with  all  the 
quickness  nccensary. 

Two  points  here  aro 
(specially  worthy  of  at- 
tnuaiii^  our  att^utiun. 
and  these  are  the  flow 
uf  wine  or  milk  frtiru 
tlie  statue  of  Bacoliiitf. 
and  the  K]K)ntaucoua 
lif^hling  of  the  altar. 
Tliese,  in  fuct.  were  the 
two  illiiciions  that  were 
lEiostailniirM  in  ancient 
times,  and  there  were  si-veral  processes  tif  perfunuing  them.  Father  Kircher 
possosaed  in  liw  riniscnin  an  apparatus  whiirli  lie  descnbus  in  *'(Eilipns 
-^V*//''""'"*"  (t-  ii-,  p.  333>.  and  which  prabably  came  Irom  some  ancient 
Eg)-ptian  tomplo  ae  filiown  in  V\^.  6. 

It  i!i>nBisti*d  of  a  hollow  heniifiphericftl  domo,  sup}>ort^!^l  by  four  columns, 
and  placed  orer  the  etatim  of  the  goddeKH  of  numy  breasts.  To  two  of  theae 
cotiimus  were  lulaptod  movable  bnickets,  at  whwe  extremities  there  were  tixeJ 
lamps.  The  hemisphorc  wns  hermetically  closed  undortienth  by  a  metal  plate. 
The  small  altar  which  snpportwl  the  statue,  and,  which  was  filled  with  milk. 
communicated  with  the  interior  of  tlie  statue  by  :i  tnbo  reacliing  nearly  to  the 
bottom.     The  altur  likewise  oommunicated  with  the  hollow  dome  bv  a  tube 
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hari&g  a  donble  beiid.  At  the  moment  of  the  Gacritioe  the  two  lamps  vrere 
lighted  and  the  brackets  tamed  so  that  the  flamce  Ehotild  come  in  contact  with 
and  heat  the  Iwttoni  of  the  dome.  Tlie  iiir  i^intjiiiiud  in  tliu  Intt^r,  lieing  dil- 
ated, paaeed  through  the  tube  X  M  and  presided  oti  the  niUk  contained  in  the 
altar,  and  canned  it  to  rttte  through  the  Ktmight  IiiIh!  into  thci  interior  uf  the 
atatue  as  high  ah  the  t)rea8t&.  A  aeries  of  email  conduits,  into  which  the  prin- 
cipal tube  di%'iiled,  carried  the  liquid  Lu  the  l>ri!ut<lK,  whunce  it  i>jiurted  out,  to 
the  ^reat  admiration  of  the  sjwctutore,  who  cried  otit  at  the  miracle.  The 
8acri6oo  being  ended,  the 
lamps  were  put  out,  and  the 
milk  oeaaed  to  flow. 

Heron  of  Alexandria  de- 
acribes  in  bis  *'  Pneumatics  ** 
aeretal  analaj^ous  apiNirutoB. 
Here  is  one  of  them.  (M.  do 
Kochax  tranetlatefl  the  Greek 
t«st  liienUIj.) 

'*To  uinRtnict  analtnr  in 

mcb  a  war  tl}at,  when  a  fire- 

'iali^hteil  therevn,  the  HtatucH 

at  the  Eide  of  it  shall  make 

libations  (Fig.  7). 

'*  Let  there  be  a  |>cdoBtal, 
A  B  /*  J,  on  which  art-  placed 
■tatnec,  and  an  ultar,  K  Z  IT, 
closed  on  ercry  side.  The 
pedpftal  ghonid  also  bo 
hernieticaUy  oloeed,  but  is 
t!«nnoct«d  with  the  altar 
throtifth  a  central  tube.  It 
is  IraverM^l  likewise  by  the 
tube,  e  J  (in  the  interior  of 
the  statue  to  the  right),  nuL 
far  from  the  bottom,  which  termiuateB  in  a  cup  held  by  tlio  statue,  f.  Water 
lia  poured  into  the  jiedoetid  tiirongh  u  hole,  M,  which  U  afh^rward  corked  u]>. 

"  If,  then,  a  Gro  be  lighted  on  the  idtiir,  the  internal  iiir  will  Ite  dilated, 
and  will  enter  the  petlestal  and  drive  out  the  water  oontainwl  in  it.  Hut  tho 
Ittttfr.  having  no  other  exit  than  the  tulw,  n  A.  will  ri-ie  into  the  cup,  and  no 
tht'  statue  will  make  a  libution.  This  will  last  as  long-  as  the  lire  does.  On 
eicinguisbing  the  fire  the  litrntion  ceasee,  and  oocura  anew  as  often  as  the  tire 
is  relighted. 

"  It  is  neoeaearj  that  the  tube  through  which  the  heat  is  to  introduce  itself 
shall  he  wider  in  tho  middle;  and  it  is  necesBury,  in  fact,  that  the  heat,  or 
rather  that  the  draught  that  it  produces,  shall  aocumnluto  in  an  inflation,  ia 
order  to  hare  more  cSeci." 


Vm.  8.-UAHrBIX>C8  ALTAH  (ACCOUaiMa  TO  HBKONt. 
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Aoconling  to  Father  Kircher,  nn  antlior  whom  he  ciiIU  Bitho  rcjMjrte  that 
there  vtm  at  Saiga  temple  of  Minerv:L  in  which  there  was  nn  altar  on  which. 
when  a  fire  wuH  liglitifd.  DluiivHiiis  und  Arteinii)  (Bacchitti  auil  Diauu)  |K>iirc(l 
milk  and  wiiio,  while*  ii  dra^ion  liitw(>d. 

It  in  cuHv  U>  wiicTLVL'  uf  thu  tiiiyililiuatJoii  to  be  introduced  into  the  apiwratiie 
above  de^rihed  by  Heron,  in  order  tt)  cause  tho  outflow  of  milk  fn>iu  one  side 
and  of  wiiiu  from  the  oilier. 

After  having  inilioutod  it,  Father  Kirchor  addo:  "  It  is  thus  tliut  Baccbni 
and  Diana  apycart^i  tu  ponr,  nue  of  tliem  wint-,  juid  tlie  other  milk,  and  that 
tho  ilni^un  BtreniL'd  t<i  iipphnii]  their  action  by  ]iiiit<(<^e.  Ab  tlic  jicople  who  were 
present  ut  tho  B|<ectaele  did  not  see  what  wuh  ^in^  on  witbiti,  it  i^  not  a^fton- 
ishinp  thnt  tlicy  bt'lif^vwd  itdue  U*  diviiio  inltTvpntion.  M'e  know,  in  fw-t,  that 
Osiris  or  BacchiiB  wjw  consiilercd  uu  tlie  diacovorer  of  tho  viae  and  of  milk; 
that  Iria  waa  tho  geniiiR  of  tho  waters  of  tho  Nile;  and  that  tho  Seritent,  nr 
good  geniufl.  was  tho  tirBt  eaueoof  all  ihum  tbin^B.  Since,  moreover.  Hacrifii.-ee 
had  tti  be  niadf  tu  tho  goda  in  ordor  t*j  obtain  bt'nelit*i,  the  flow  of  milk,  wiue, 
or  water,  as  well  as  the  lii&«ing  of  tho  serpent,  when  tho  eacritlcial  flame  was 
lighted,  appeared  to  demonstnite  clearly  the  exiBtenoo  of  tho  god«." 

In  another  ana]o<;oiis  appaiiitna  of  Heron'o,  it  is  eteimi  that  [wrforms  the 
r6h  that  wo  have  juHt  seen  played  by  dilated  air.  lint  the  ancients  do  not 
appear  to  havo  perceived  the  e«6ential  diflereiiee,  us  roffardfl  motive  power,  that 
esidtii  lielween  tliefie  two  agents;  iiidotn],  their  prefcronoes  were  wliolly  for  air, 
althnngh  tho  eftecta  produced  were  not  very  prent.  Wo  might  cite  several 
small  nmchiiieH  of  this  sort,  hnt  we  i^ball  cunlinc  onriielfei?  to  one  example  that 
has  Bonie  relution  to  our  BobjecL  This  also  \a  borrowed  from  Heron's  *'  Pneu- 
matics."    (Fig.  8.) 

"Fire  being  lighted  on  an  altar,  fignrea  will  appear  to  execute  a  round 
danoo.  The  alt&m  shonid  be  tvauRparent,  and  of  gtaxs  or  horn.  From  the 
fireplace  there  i^tarbt  a  tube  which  rtin^  to  the  hiitte  of  the  altar,  where  it 
revolves* on  a  pivot,  whibt  itB  upper  part  revolves  in  a  tube  tixod  to  the  fireplace. 
To  tho  tube  tliero  should  t)e  adjusted  ether  tubett  (hori^mital)  in  cnnminitiai- 
tion  with  it,  whieli  firutw  each  other  at  right  angles,  and  wbicli  tare  bent  in 
opposite  directions  at  their  extremitioa.  There  i«  likewise  fixed  to  it  a  disk 
U|Hm  which  arc  uttuclicd  figures  whii.-h  form  arouiHl.  When  the  fire  of  the 
altar  is  lighted,  the  aiL%  becoming  heiLtod,  will  pas^  into  the  tube;  but  beiug 
driven  from  tho  latter,  it  will  pa8t<  through  the  smull  bent  tul»us  and  .  .  . 
cause  the  tube  m  well  att  tho  figures  to  revolve.*^ 

Father  Kircher.  wlio  hud  at  his  dispoeal  either  many  documenti!  that  we 
are  not  a(W{uaiDted  with,  or  aXm  A  very  lively  inmgination,  alleges  {(Edip.  JEg., 
l  ii.,  p.  338)  that  King  Mcuei»  took  nuich  delight  in  seeing  aiich  figures 
revolve.  Kor  are  the  examples  of  holy  Hrojrhu^eK  that  kindled  Kpontancfmsly 
wanting  in  antiquity. 

Pliny  {Hisi.  Xai.,  ii.,7)  and  Horace  {Serm.  Siit.,  v.)  tell  us  that  this  jihe- 
iiomeuou  occurred  in  Uie  temple  of  Gualia,  and  Hojin  (cli.  v.)  eays  that  it 
wan  observed  likowioe  on  an  altar  near  Agrigentum.     Athenwus  {Deipn.,  i.,  IS) 
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Bm^  that  the  relebrttt<>(l  presUdigilAteuri  Crjitiethenes  of  Phlins.  pupit  of 
another  celebrated  preBtidigitatanr  named  Xenophon,  knew  the  art  of  prepar- 
ing a  fire  which  Hghled  spontaneously. 

Puueauias  ieUfi  us  thut  in  a  <Hty  of  Lydia,  whoHc  inbubiUtnld,  having  fallen 
itudcr  the  yoke  of  tlic  [WEians,  had  eiiibraood  the  religion  of  tlio  Mh^i,  ^*  Uinro 
exiets  an  altar  upon  which  there  are  asheg  which,  iu  color,  reeemblo  no  other. 
The  priest  puUt  wixmI  on  the  altar,  aud  invokes  I  know  not  what  god  by  ha- 
raugueit  taken  from  a  book  written  in  a  barbnrous  tongue  unknown  to  the 
Greeks,  when  the  wood  houh  lights  of  itself  without  fire,  ami  the  flaiiio  from  it 
is  vtry  clear.'* 

The  secret,  or  rather  one  of  the  socrels  of  the  Tkfagi,  has  been  revealed  to 
na  by  one  of  the  Fathers  of  the  Chnrch  (St  Uippolytns,  it  is  thonght),  who 
baa  left,  in  a  work  entitleil  PhiltutuphnnitMut,  whicii  is  doMgocd  to  refute  the 
doctrinoe  of  the  pagans,  a  chapter  om  the  iUusionB  of  their  prieete.  Accoi-ding 
to  him,  the  altars  ou  which  this  miraclo  took  place  coutAinod.  instead  nf  ashes, 
calcined  lime  and  a  large  quiuitity  of  incen«o  reduced  to  powder;  und  this 
wodM  explain  the  ODUeunl  color  of  the  o^hcH  observed  by  Pansanins.  The 
prooettr  moreover,  is  excellent;  for  it  is  only  nece^sar}'  to  throw  a  little  water 
on  the  lime,  with  certain  precautions,  to  develop  a  heat  enpnble  of  celling  nn 
fire  inceiue  or  any  other  material  that  \»  more  readily  combustible,  snch  as  sul- 
phur and  phosphorus.  The  same  author  pciinU  nut  Htlll  anolher  iikuuih,  and 
this  Don^ihtA  in  biding  fire-brands  iu  small  bells  that  were  afterward  covered 
with  ehavings,  the  latter  having  previoualy  been  covered  with  a  composition 
made  of  naphtha  and  liitumen  ((Ireek  fire).  As  may  be  Been^  a  very  small 
niorement  uuflloud  tu  briug  about  combustion. 


TITE   WAOniNRnV   OP  THE  TRMPLKS. 


A.  Pucli.  in  his  "  Dictionarj'  of  Roman  and  Oreciuii  Anliquitiea,'*  relatce, 
tinder  the  woni  ni/ffiutn,  that  many  ancient  teni]de8  poesessed  chambers  that  were 
known  only  to  the  priests,  and  that  served  for  thu  pj-uductiiiu  uf  their  inysLeries. 
lie  was  enabled  to  viatt  a  perfectly  preservod  one  of  these  at  Alba,  on  Lake 
F'ucino,  in  the  ruins  of  a  U'lnjili-  in  wliiidi  it  hml  In-cn  fcrnicil  iitidi-r  th»(  n/t^iit, 
that  is  to  Bay,  under  tlin  Uirge  8enii»:in;ular  uiciie  wbicli  uttnally  lield  the  imaget 
of  the  god  at  tlie  extreme  end  of  the  (nlilioe.  **  One  part  of  thiii  chamber," 
enyn  he,  "  ts  snnk  beneath  the  pavement  of  the  principal  part  of  the  temple 
(crifft),  luid  t)ie  (tther  rinea  above  it.  The  latter,  llieti.  must  hiive  appeui*ed  to 
tbe  worshippers  aivembled  in  tlie  temple  merely  Hko  a  baw  that  occupied  the 
lower  portion  of  the  njmn,  and  that  wue  dwiynfd  tij  hold  in  an  iJevati.i1  posi- 
tion the  etatue  of  the  liivinity  whose  name  was  borne  by  the  edifice.  This 
eauctnary.  moreover,  hurl  no  door  or  visible  (•(inininiiidiiion  thai  opfiicd  into 
the  body  of  tbe  temple.  Kntranoo  therein  was  effected  through  a  hidden  dmir 
in  an  inclosure  of  walle  at  the  rear  end  of  Uie  building.    It  wae  through  tbix 
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prieste  iiitrwliieeJ  tliomBclve«  aud  thoir  macliineB  without  being  eeen 
lizcd.  JJut  Ihere  m  ono  remarkable  fw."t,  norl  one  which  prove*  with- 
out queotiuu  tho  }iur|M)«e  of  the  adytum,  and  tluit  is,  that  ve  tind  tberein  a 
number  of  tubes  or  liullow  couduits  which  funn  a  coinmuuicatioii  htitweon  tliic 


X.^,i^: :-. 


AITAKATCa  KOU  HOtNDl.Va  A  TKL^iM'KT  WHKX   TIIK  DOUIl  HV  A  TKM- 


00111  j[»ftrtTnoiit  and  the  interior  of  the  tcmjilo,  which  end  at  the  different  parts 
of  the  walla  of  the  celUi,  and  which  thua  allowed  a  voice  to  make  itaelf  heard 
at  any  pliicf'  in  ihi;  t«ni|ilc.  while  the  person  and  the  place  whenco  the  Bi>und 
emanatwl  remained  hidden." 

Sonictiinee  the  atiyttim  was  simply  a  chamber  situated  behind  the  apsif,  as 
in  a  amall  edifice  which  waa  Btill  in  existence  at  Home  in  the  sixteenth  century. 
and  a  dcscripUuu  of  whit^h  has  been  loft  to  ua  hy  Ijabbaoco,  au  arcbitcut  of 
that  epoch. 

Colonel  Fain  tells  lis  that  he  himself  has  visited  an  ancient  temple  in  Syria, 
in  the  interior  of  all  the  walls  of  which  tliere  had  been  formed  narrow  pasaaf^ea 
throngh  which  a  man  coukl  make  a  tour  of  the  building  without  being  seen. 

In  the  temple  of  Cere«,  at  Kleiisia,  the  pavement  of  the  cetUt  ia  rough  and 
ninch  lower  lliaii  the  level  of  the  adjiu*4'nl  jHii-tico;  and,  moreover,  tlie  sJile 
walls  exhibit  apertures  and  vertical  and  horizontal  grooves  whose  purpoee  it  is 
difficiUt  to  divine,  but  which  served,  perhaps,  for  the  estaldishing  of  a  movable 
flooring  like  that  spoken  of  by  PhilostratuB  in  the  "  Life  of  ApoUonius  "  (Hb.  iii., 
ch.  v.).  "The  eages  of  India."  says  he,  '"  led  ApoUonius  toward  the  tem]rfe 
of  their  god,  singing  hymns  on  the  way,  and  forming  a  sacred  praceeaion.  The 
earth,  which  tUoy  strike  in  cadence  with  their  staves,  moves  like  au  agitated 
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oea,  and  raieM  tliem  to  a  height  of  neftrly  two  paces,  and  then  eettlefi  again 
and  mwitmeH  lU  fonncr  level." 

The  FtatueG  of  the  gods,  whcD  Uicy  wore  nf  large  diiiienKiong,  poseeaeed.^ 
caTitk'ri  whiL-h  the  prietiU  outered  Ihruugh  biildeu  pHusagee^  iu  order  to  deliver'j 
ondea  (Theodoret,  HUi.  Eccl.,  vol.  xxiL). 

We  read  iu  Pauganioj^  {Amuliva.  lib.  viii.,  ch.  xvi.)  that  nt  Jemsalem  tliu 
tomb  of  a  Wdiuun  of  the  oountrv,  iiauicd  Helen,  liiul  u  dof>r  uindo  of  marhlb 
like  the  reat  of  the  nionumeot,  and  that  thi^  door  ojwned  of  itself  on  a  certain 
day  nf  the  rear,  iind  nt  a  certuiii  hour,  by  means  of  a  machine,  and  closed. 
a^in  some  time  afterward.     "  At  any  other  time,"  adds  he,  "  had  you  doaired' 
to  ujien  it,  yrin  had  m>oner  brolien  it/' 

ActTurding  to  Fliuy  (xxxri.  14).  the  gatee  of  the  labyrinth  of  Thebes  \sero  eo 
constituted  Uiat  when  they  were  o|»eued  they  enuttcd  a  noise  like  that  of  thunder. 

ileroD,  in  bis  "Fneumaiics/*  gives  uti  an  ex|>lanatton  of  etome  of  tbeae 
jjrotllgiea. 

Onr  first  engraving  IB  Bnffieiently  clear  to  permit  of  diepenBing  witli  n  repro- 
dnctinn  of  the  Greek  engineer's  text  in  tliin  phwe.  It  will  he  seen  tliHl  when 
the  door  im  opened,  a  system  nf  cordn.  gtiidc-jiiiUevB,  and  rods  piiahes  into  a 
vessel  uf  water  a  liemii»|>here,  to  the  upptrr  purt  of  which  a  tram^iet  ib  fixed. 


MBCHAiriSN    POH   01>KNI.^0    .VXD  CtOSISO  THE  BOORS    WllKX    A    PIRB 
WAS   l-IUUTBU   U«)N   TllK  ALT.Mt. 


The  air  compreaeed  by  the  water  escapee  through  tlie  instrument  and  causes  it 
to  make  a  sonnd. 

Onr  woond  and  third  engravingB  are  likewise  borrowed  from  Heron. 

The  altar  is  boUow,  as  ghows  at  £,  iu  tiecoud  eagruviug.    When  Gro  is 


over  a  pallev.  nnd  afterward  sepjiratee  into  two  parU.  aiiil  winds  around  two 
CTliudera  moTable  u|K)n  ptvotn,  and  forming  a  prolongatioD  of  tlio  axes  aronml 
whi<-h  iliQ  (Inors  revolve.  Around  tlip  Rinuo  cjt'Hndors  arc  vroiitid  in  op|Kwite 
directioaa  two  oUier  OQrd«,  whicli  likewise  uniui  into  a  single  one  boforo  puas- 
ing  over  a  piillo;,  oud  tlioD  bang  vertically  io  order  to  hold  a  oouiiturpoitt 


J 


It  is  dear  that,  when  the  water  from  tho  globe  enters  the  pail,  the  weight  of 
the  latter  will  be  thereby  increasei],  ami  tbat  it  will  descend  and  draw  on  tho 
cord,  which  has  been  wound  aronnd  the  cylinders  in  SDch  a  way  as  to  canse  the 
doors  to  open  when  it  is  drawn  in  ihit*  diivetidti. 

The  doors  are  iifterwunl  cUwed  aguin  as  follows:  The  bent  tube  that  puts 
the  globe  and  pail  in  coninitiiiication  furnm  a  Hiplion  whuue  longer  ann  enters 
the  globe.  When  the  fire  Ik  extingiiiHhed  upon  the  attar,  the  air  otntunoH  in 
the  latter  and  in  the  g1ol)e  becomen  cooled  and  diinini»he<l  in  volnnie.  1'he 
Water  in  the  j>ail  h  then  drawn  into  the  glolic,  uiid  the  »«ip)iiin,  boing  tliue 
natarally  primed,  operates  until  nil  tho  water  in  the  pnil  luta  pafined  over  into 
tlie  globe.  In  measure  as  tho  pail  tightens,  it  rieea  under  the  influence  of  the 
connterpoise:  and  tlie  Inttcr.  in  \U  descent,  closce  the  doors  through  the  inter- 
medium of  tlie  cords  WGuml  around  the  eylinder.  Heron  niytt  that  mercury 
waE  sometinice  need  instead  of  water  on  account  of  itti  being  beavier. 


INVENTION  IN  1889  A. B.  VS.  INVEXTIO.V   W.O. 


At  the  railway  statinna,  ferry  honees,  and  even  upon  tho  street  comoTa, 
there  may  be  fuund  in  almost  every  city  and  village  in  the  I'nit(-il  Statc'tt  auto- 
matic vending  maelune«,  which,  for  a  nickel,  or  more  or  Ue»,  will  deliver  ttio 
various  goods  which  they  are  adapted  to  sell.  'I'lie  jMin.'lin»er  may  procure  a 
newtijiaper  and  a  cigar  to  smoke,  or,  if  averne  to  tlie  use  of  the  weed,  he  may 
wcnro  a  tablet  of  chewing-gum  or  a  ]>ackage  of  swoote.  If  entertainment  ia 
de«ired,  it  mny  be  found  in  the  "  nickel-in-tlie-sle>t*'  phonognipii. 

In  Europe  and  Aniericu  machines  of  this  class  arc  provided  for  dealing  out 
portable  liqnors;  bouquets  are  aittt  ItirrtimheA  in  a  similar  wrv;  and  if  you  desire 
to  know  bow  much  you  have  incrctwed  in  weight  since  yesterduy.  alt  that  need 
be  dune  its  to  mount  the  jilat.forni  of  the  hii-.kel-iii-tlii--Hlfit  Htvili-K,  iiiid  drop  in 
your  coin,  and  the  thing  is  done.  One  of  the  latent  achievements  in  thig  line 
is  the  aut4>inntic  phoLographic  apparatus,  which  titke-it  your  picture  fora  nickel, 
while  you  wait 

Tho  craze  ha«  even  gone  bo  far  as  to  apply  the  priuciplo  tn  the  distribution 
of  perfumery.  In  the  railway  stations  and  ferry  houses  may  be  found  machines 
which,  for  a  penny,  will  dole  out  a  drop  or  two  of  liquid  wliicli  jmissps  for  per- 
fumery, and  which,  tn  many  cases,  serves  as  a  thin  mask  for  bodily  niicleau- 
lineea. 

These  various  devices,  and  many  others  which  we  might  mention,  ara 
regarded  as  very  clever  invt^ntions,  and  have  certainly  proved  successful  in 
many  cases  in  a  pecuniary  ^ense. 

The  last  automatic  vending  machine  alluded  to  is  shown  in  our  second 
engraving.  Tho  perfume  rcBcrvoir  is  locatefl  in  the  up]>er  iwrtion  of  the  vase; 
the  tube  eomniiiuicatirig  with  the  lower  part  of  the  reservoir  extends  through 
the  side  of  the  vase,  and  is  closed  at  ita  upper  end  by  a  valve  attached  to  one 
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end  of  tlie  lever,  0.  The 
oLher  end  of  the  lever,  0, 
is  conuecled  by  a  rod 
with  the  lever,  E.  the 
longer  arm  of  this  lever 
being  provided  with  ii 
]Min.  R.  for  receiving  vmn, 
while  the  shorter  artn  of 
the  lever  is  ftiriiiRhed  with 
n  weight  for  couiiterhal- 
anciiig  the  pun  »ud  closing 
the  vjUvo.  a  curved  piece 
of  metal  in  arruugcd  con- 
centric with  the  path  of 
the  pnn.  R.  and  serves  to 
rctiiin  the  coin  droppf>d 
into  it  through  the  slot  in 
the  top  uf  the  va^e  nntil 
the  pan,  B,  ia  curried 
down  beyond  th6  end  of 
tbecurred  plate,  when  the 

coinisdiachargod  into  tlio  lower  part  of  the  vaee;  the  oounterweight  on 
short  arm  of  the  lever  then  retnriti;  the  lever  to  the  jwint  of  titarting  and  closes 
the  valve,  thut<  «tr>ii|>iiig  tlie  lluw  v(  the  perfume. 
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XQUL^B   AirrOMATU 


iuiToK,    r^norrxD 


This  very  clover  derioe 
Was  patented  hy  "Sir.  T^ewis 
C.  Noble.of  Ikistoii.Maes., 
on  Xovoinber  10,  1883, 
Onr  illtietratioD  la  pre- 
pared directly  from  lb© 
[MLtcnt  drawings.  1*liia 
and  other  machines  for  _ 
analogoua  parpoiteti  are  ro-  M 
gardetl  as  the  peculiar 
prodnct  of  our  inrcntire 
age,  but  in  turning  back 
the  pages  of  history,  wo 
litu)  that  in  Kgypt,  eome- 
tbing  more  Uian  two  thou- 
Baud  years  ago,  when  a 
wuriihiper  was  about  to 
enter  Che  temple,  be  epria* 
kled  himself  with  Inatral 
water,  taken  from  a  viuie 
near  the  entrance.     The 
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priests  niAdo  the  distribution  of  holy  water  a  eoiirco  of  revenue  hy  the  employ- 
ment of  the  ■atoinntic  vending  muchiiic  which  ia  aliovrn  in  our  firtit  engreviog. 
This  ftpp&ratu8  frould  not  release  a  eingld  drop  of  the  purifying  liquid  until' 
utiin  to  the  Hmounl  required  hail  been  deposited  in  the  vaso. 

A  coin{iari&i»n  of  Llie  aiKUi^nt  luittral  water  vase  and  the  modern  perfumery 
veniling  muf^hinc  will  ehovr  that  they  tire  snlisUnliatly  aliko.  The  uucieut 
machine  hae  ii  lever,  (),  fulcrnmed  in  the  standard,  N,  and  coiineote«l  with  the 
valve  in  tbo  reservoir,  H.  The  lever  i*  furnished  with  the  pan,  R,  for  receix'ing 
the  coins  dropjied  through  tho  elot,  A,  »t  the  t-^p  of  the  voee.  An  enlarged 
view  of  the  vatve  belonging  to  tho  vase  is  sliown  at  llio  left  of  tho  engraviog. 

The  inechaiiisni  is  almost  identical  with  that  shown  in  the  modern  device; 
fact,  this  ancient  vase,  desoribed  by  Heron  more  than  two  thousand  years 
IK  the  prututypu  uf  all  uKHlerri  aiitctnmtic  vending  niuehine«,  and  niinply 
serves  as  another  proof  of  the  truth  of  the  saying,  "  Tliere  is  nothiug  new 
under  the  sun." 

It  is  a  curious  fact  that  this  ancient  invention  escaped  the  notice  of  the 
Patent  Office  until  long  after  patents  wore  gmntod  for  the  earlier  aiitoniatic 
rending  machines.  It  was  only  a  eompnrotivt'ly  short  time  ago  that  the  Patent 
Office  began  to  cite  the  vase  of  Heron  a**  a  reference.  It  was  discovered  in 
an  ancient  work  on  natund  philoe^>phy.  and  it  is  a  mutter  of  considerable 
interest  to  us  now  to  know  that  this  device  was  well  known  to  the  Patent  Office 
daring  the  middle  of  this  century.  The  Tase  uf  Heron  is  illuslnited  and 
det^rilxxl  in  a  work  on  hydraulir's  and  nici-}ninirJ4  published  in  Iti^O  by  Thomas 

bank,  who  was  at  that  time  Commissioucr  of  ^ulc-ula. 


AN  EGYPTIAN   LrSTRAL  WATKR  VESSEL. 

Two  thousand  ^ears  ago  the  Egyptian  priests  sold  holy  water  to  the  faith- 
ful by  a  simitar  process  to  that  which  wc  have  just  dcscribeil,  although  thri 
apparatus  did  not  partake  of  the  nickel-in-the-filot  character.  Heron  wiys  «■ 
tbctn,  tliat  thero  are  placed  in  Egyptian  sanctuaries,  near  the  portico,  movable 
lironae  wheels  whinh  thot^u  who  are  entering  caitt^e  to  revolve  "because  brass 
for  a  purifier."  He  »iys  that  it  is  fXi)e<lient  to  arrange  them  in  such 
a  way  that  the  rotation  of  the  wheel  wilt  cause  tho  flow  of  the  Instrol  water. 
He  deseribefl  the  apjmratus  as  follows: 

"Let  A  B  r  J  Ite  a  water  vessel  liidden  behind  the  poets  of  the  entrance 
doors.  Tliis  vessel  is  pierced  at  the  bottom  witli  a  hole,  E,  and  under  it  there 
is  fixed  a  tube.  Z  II  6  K,  baving  an  aperture  opposite  the  one  in  the  bottom  of 
the  Teasel.  In  this  tube  there  is  placed  another  one,  A  M,  which  is  fixed  to  the 
former  at  A.  This  tube,  A  H,  likewise  cuntnins  an  apu^rturc,  U,  in  a  line  with 
^^  tho  two  preceding.  Between  these  two  tubes  there  is  adapted  a  thini,  N  H  0  P, 
^B  movable  by  friction  on  each  of  them,  and  having  an  aperture,  ^,  opposite  E. 
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"  If  t)io«e  three  holes  bo  va  a  straight  line,  the  water,  when  poured  into  the 
vessel,  A  H  rj,  will  flow  nut  through  the  tiihe,  ,(  M;  but  if  the  tuI>o,  \^  O  R, 
be  turned  iu  t^uch  u  way  lu  tu  dii<]jluce  Llie  ai>erture,  ^',  the  flow  will  cease.  It 
18  only  necetwary,  thuit,  tu  so  fix  the  wIkjcI,  N  5  0  P,  that,  when  made  to 
rorulve,  the  water  shall  How." 

Tilts  iugeiiiniiH  systein  of  cocks  having  several  ways  wan  reproductHl  in  tho 
fiixteeiith  century  by  Jacquea  Ilussoiif  in  his  ""Theatrum  lustrumfntorum  ei 
ifiifhinnrum."  Besson  niiiiliod  it  to  a  cask  proWded  with  compartuiente, 
whicEi  guve  ut  will  dilTiTciit  liciiiors  through  tho  same  orifice.  Some  years 
later,  ]>eiii«!  i'apiu  projiotiwl  it  for  liigh-pressuro  steam  engiaee.  Further  im- 
pmrcd,  it  hiks  bocotue  the  modern  long  D  valve. 


BurfTlAX    LCkTkAL  WATKh    VKSHlU. 


CIIAPTKU    II. 
MIKACUI^US   VKSSEI^   OF  THE  GREEKS. 

THE    UR'AKIMKTKK. 

Heron,  in  liia  "  Pneiiiimtica,"  dcsortbBS  a  lur^c  iiuml>er  of  womterful  vef«ol8 
thftt  werensed  by  tlieiUM-ieTits.  ar»l,  nmmig  tlioni,  one  called  the  *"iii«iionicter'* 
(a  correct  measure),  wliirti  ullowcd  of  the  escape  of  but  a  (lt<niiitu  ijiiantity  of 
Ui«  liquid  tlist  it  coiitiuned. 

This  was  constructe<l  an  foIlnwR:  I^et  no  stippoRO  a  vctwel  {seo  ttio  illnBtra- 
tion)  wbu60  neck  iu  vioecd  bv  u  diuplin^iii. 
Near  the  bottom  there  ifi  placed  u  srauU  t^pliorc, 
T,  of  a  capacity  equal  to  the  <juaiitity  tliiit  it  m 
dedred  to  pour  out.  Through  the  diuphrui-iu 
there  powefiaemall  tube,  J^,  vtiieh  conintu- 
nicatea  with  tht;  small  B])bcrc.  This  tube  i.>an 
taini  a  very  Kitial)  aperture,  J.  near  and  l>eneuth 
the  disphmgm.  The  sphere  coMtuitts  at  itfi 
lower  part  a  small  aperture,  Z,  whence  BtartA  a 
tube,  Z  H,  that  eommiiiitcatcs  with  the  Imlldw 
handle  of  the  ewer.  Alunj^ido  of  thl^  uperture 
the  globe  contains  anotlier  one,  J,  throii',di 
vhich  it  commiinicateti  with  the  interior  of  Ibp 
evrer.  The  handle  is  provided  with  a  vent,  S. 
After  closing  the  Utti>r,  the  ew<u-  \n  tllUnl  with 
liquid  through  an  aperture  that  is  afterwards 
stopped  up.  The  lubo,  J  E,  may  liken-iKc  1>c 
made  n&e  of,  but  in  this  case  it  ie  neceeeary  to 
form  a  email  nporture  in  the  body  of  the  ewer 
in  order  to  allow  the  air  to  make  its  exit.  The 
globe,  T,  nHs  at  the  same  time  that  the  ewer 

does.  2<iow,  if  we  turn  the  ewer  over,  leaving  J^^^H^  ll^'-V-^X 
the  vent  f->  ojien,  the  liquid  in  the  globe,  T.  and 
in  the  small  tube,  J  E,  will  flow  out.  If  we  close 
the  vent  and  bring  the  ewer  to  its  former  posi- 
tion, the  globe  and  the  tul>e  will  fill  up  anew, 
since  the  air  that  they  contain  will  be  expeUed  xue  ihcaiometeu. 
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by  the  liquid  that  enters  tticrointo.  The  ewer  bein^  again  turned  OTef» 
equal  qitanritj  of  liqiiiil  will  Hun'  uriew.  suve  a  difference  due  to  tlie  ftmall  taba, 
J£,  eiQL-e  this  latter  nill  not  always  be  fall,  and  will  emptjr  in  meaeure  aa  tlie 
ewer  does;  but  8iicli  ililTereiice  its  vttrj  inBignJficant. 


MIRACULOUS  VKSSEI-S. 


Otoriaa,  the  (ireok,  who  was  ph,v»oian  to  the  Court  of  Persia  at  tlie  t 
niiigof  the  fuiirtli  c^ntiir}'  of  our  era.  and  wlio  has  written  a  hiotury  of  iliat 
country,  nari'atea  tlie  following  fact:  Xorxei!,  having  caiisod  the  tomb  i>f  Belua 
to  be  (]|Mincd,  round  thi'  budy  uf  tlio  As»tvri»u  tnotmrcli  i\\  »  glusts  colliii  wiiJeli 
wag  nearly  full  of  oil.  '*  Woe  to  him,"  said  an  inscription  at  the  side,  *'  who, 
having  viuliited  tliis  tomb,  doe»  not  at  once  Soieli  the  fliliug  of  the  cofiic.'* 

Xerxca.  tlioi-efore,  at  once  gave  oi\lers  to  hare  oil  poured  into  it;  bnt  what- 
ever the  (jiiantlty  was  tlmt  was  put  iu,  the  coffin  could  not  bo  filled.  This  mir- 
acle must  hare  been  cfTvcttid  by  iucuiib  of  a  eipltnn,  analogous  to  the  one  found 
iu  the  TatttaluH  cup.  and  wliicli  becotnes  prinH-il  iuiBoon  as  the  level  riaeain  tbc 
Tes«til  abure  the  horlzoiiuiU  that  w.  oii  a  line  with  the  u}>]>cr  part  of  tbn  tu1ie*6 
curre.     In  far?t.  proof  lias  beeu   fnuml   uf  the   use  of  the  siphon  among  the 

Egypliatts  as  far  buck  as  tbc 
eighteenth  dynasty,  and  Her- 
on,  in  liis  "  Pnauniatics*' 
(bnok  xii.,  chap,  iii.),  de- 
scribes a  very  largo  nnniber 
uf  veeiwli;  that  are  fotindf 
upon  its  BBO. 

The  ancients,  Ukewu 
gntveil  a  problem  contrary  M-' 
that  of  the  tomb  of  Beliis, 
inul  that  was  one  connected 
with  the  conKtrnction  of  a 
vt-eecl  Uiat  Klmuld  alwaVB  re- 
iiiaiii  fall,  whatover  was  tho 
qiutntity  of  water  tUat  vaa 
removed  fmni  it.  or,  at  least, 
which  should  remain  full 
even  when  a  large  quantity 
of  water  was  taken  from  it. 

Tho  annerwl  engraving 
(Fig.  1)  Bhows  one  of  the  ar- 
rangements emplnyeil. 

"  I<et  A  B  bo    a    roasel 
FK   L-A  MUiAccuiDs  VEMEL  OK  usKOK,  ooutiuning    a    quttutitj    of 
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WHtcr  eqaal  to  that  which  maj  be  dcmutided,  and  t'4  h  tube  that  puU  it  in 
O^nimiiuk-iaiun  lAJth  a  reservoir,  n  (~),  InwiT  down.     Near   this  ttilje  there   ia 
fixcU  a  lever,  £Z,  from  whose  extreniity,  K,  i«  gii^peiided  a  cnrk  flout,  K,  nod 
to  wboee  other  extromiiy,  Z^ 
there  is  hooked  a  chaia  that 
carries  a  Imden  voight,  5. 

'*  The  whole  shotUd  be  so 
armti^<d  that  the  cork,  K, 
Trliioh  fliMite  on  the  water, 
alisll  ctoso  the  tubers  orilice-, 
tliat  whtMi  the  water  flovBotit, 
tlic  cork,  ill  falling,  shall 
Iruve  Biirh  aperture  free;  and. 
fiiinllr,  that  when  a  new  Bup- 
plv  of  water  enters,  the  oork 
shall  rise  with  it  and  cloee 
tho  orilii-o  anew.  To  efft-ct 
this  the  cork  muHt  be  heavier 
kalian  the  loculcn  weiglit  Hitit- 
^^kentletl  at  H.  "Sovc,  let  A  M 
^Bte  u  vtKBcl  who«o  edges  Hhr>ii1d 
^^w  at  the  Bame  hcifiht  aa  the 
level  of  thv  wattT  id  the  rctcr- 
Toir  when  there  is  no  flow 
through  the  tnhe  because  of 
tho  cork  flout.  Again,  let 
O  N  I»c  a  tnbe  that  connects 
the  rucorvuir  with  tho  hase  of 
the  Teswl,  .iM. 

"So.  then,  when  wo  remove  water  from  the  reswol,    /  M,  after  it  hsB  onoo 

su  iille<l,  we  shall  at  the  t<aniti  time  luwcr  the  k'vcl  of  tliu  wiitcr  in  the  re^er- 

poir,  ami  the  cork,  in  falling,  will  opoti  tho  tiilio.     The  water  thercnpon.  ruti- 

Ving  into  the  lower  re«Tvoir,  and  from  thence  into  tho  cxtornnl  vessel,  will 

caD^e  the  curk  to  rit^o  and  the  flow  to  ceaee,  and  thiti  will  oceiir  everj  time  that 

we  remove  water  from  the  tozza." 

There  were,  also,  vewelA  which  discharged  but  a  certain  deflnite  quantity  of 
le  lifiiiid  that  they  contained.     Wc  have  already  dvscrllifd  one  of  thcwe,  but 
here  is  another  that  is  more  <riHiiiiliriit<^d,  wlierein  the  quantit}'  of  liquid  tliat  it 
leasiires  oat  may  be  canned  to  vary  in  the  mme  vesHcI. 

A  vessel  containing  wine,  and  provided  with  a  spont,  being  placed  upon  a 

fpe<lc8tal,  to  cause  the  sjwut,  by  the  simple  moving  of  u  weight,  to  allow  n  given 

jnaotity  of  wine  to  flow  ;  now,  for  exHm)i1o,  half  a  cotyle  (0.13  liter),  and  now 

whole  cotyle ;  or.  briefly,  any  quantity  that  may  be  desired. 

"  T<et  A  B  he  the  veenel  into  whieti  tiio  wine  ia  to  be  put  (Fig.  2).     Near 

|l«  bottom  there  is  a  spont,  J.     Ite  neck  is  ctoaod  by  a  partition,  K  'I,  through 
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wliioli  pHAfiCw  11  tiiW  Umt  niTiii  ta  tlie  bottom,  but  learing,  liowerer,  aafficient 
spncc  for  the  piwsige  of  tli«  wnttT.  I*t  K  .(,M  N'  bo  the  jxhIwUI  u|ion  ivliioh 
tlio  vi-ewol  Rtaiidt4,  ami  H  O  niiothor  ttibo  Lhac  feocliee  as,  far  hm  the  iwrliliou  ami 
entcTS  che  pcUeBtal.  lu  t)iL<  tutU-r  llivn.'  U  i<iiflleit'iit  wukr  U*  ^lop  ii|i  the  urifioo 
of  the  tiil»e,  X.  f».  Finiillv,  lot  77P  be  a  lever,  linlf  of  which  ik  in  the  interior 
of  the  {wdwtnl  and  the  other  half  external  to  it.  atul  which  pivots  on  the  jtoint 
if,  mid  carries  snapoiided  fi-oiii  its  extremity,  //,  a  clopsydra  liaving  an  ajwr- 
turc.  T,  ill  the  bottom. 

"  The  K])oiit  heitijj;  clowdl,  thu  voene!  is  filled  thnmgli  the  tulR*.  11  H,  before 
pattiDg  water  into  Ihu  pedestal,  so  that  tlic  air  mar  c^caiw  through  the  liibc, 
BO,  Then,  through  any  iipcrUiru  wliatpver,  wuU^r  is  |Hnir6i]  into  the  petlcfitol 
in  Buch  a  way  as  in  clow  the  ontico.  0;  and,  after  thii$,  tlio  tipout,  ^.  U  ojiened. 
It  is  clear  that  Liie  witio  will  not  flow,  Miiee  Ihu  air  ruiinot  enter  anywhere. 
Bat,  if  wo  dopreaa  the  extreQiitr>  V,  of  the  lover,  a  part  of  the  clop^ydra  will 
rim*  from  the  water,  uiid  the  orifiw.  O,  heinf;  freed,  tlio  Bpoiit  will  flow 
iiiuil  the  water  lifteii  up  in  the  clepsydra  has,  cii  nimiing  out,  closcil  thit;  sanio 
orillco  agaiiK  If,  when  the  clcpaydra  hiia  bceomo  full  again,  wo  still  farther 
depress  the  oxtroitiity,  1*.  the  li'jitid  in  the  clepxydra  will  tuke  ]on;rer  to  flow 
out,  and  more  wine  will  conscquontly  be  diaclmrged  from  the  Rpt>Ht,  If  tho 
clepsyilra  rii^es  entirely  from  ont  the  water,  the  flow  will  last  still  longer  yot. 
IdsteiMl  of  depretwiiji;  tho  csli-omity,  P,  by  hitud,  wo  may  ubo  a  weight,  tf^, 
which  \&  inoviible  on  the  external  part  uf  the  hivor  and  capable  of  liftin);;  the 
whole  of  the  elepaydra  out  of  the  water  when  it  iis  placed  near  1'.  Tlii« 
weight,  tlioti,  will  lift  a  portion  only  when  it  Ik  furtlu-r  away  fmm  eneh  ]iuinL 
We  must  jiroueed,  therefore,  with  a  certain  number  of  exi^erimeat^  upon  tho 
flow  through  Ilmepoiit,  and  nmke  iioLoheH  un  tlio  lever  arm,  PX,  and  register 
the  <|uantiticB  of  wine  that  corrospoiicl  thereto,  bo  that,  when  we  dosiro  to  cause 
a  definito  tpiantity  to  flow,  wo  ehall  only  have  to  put  the  weight  un  the  corres- 
ponding notch,  and  leave  it." 

Tike  niinM^lc  of  changing  water  into  wine  in  one  of  thoBo  upon  which  the 
ancicnte  cxerciood  their  iina^iiiHtiuns  moet.  Heron  and  Philo  describe  fifteen 
a|ipii.ratii»  deui>ruoil  for  en'ectiiig  thit;,  and  more  genendly  for  caueing  different 
liquors  to  How  ja  will  from  the  iiame  veHiwt. 

Hero  is  one  of  tho  siraplost  of  them  <Fig.  3):  "Thore  are,"  eaya  Heron, 
"certain  drinking-horns  which,  aft«r  wino  Iuih  been  put  into  them,  allow  of 
the  flow,  when  water  id  iiitrodnoe<l  into  them,  now  of  pure  wine,  and  now  of 
pure  water. 

"They  itre  conBtrnetwl  o«  fcdlowt':  I.«t  AB  FJ  he  a  drinking-horn  pro- 
Yided  with  two  diupliragms,  J  E  and  Z  U,  through  which  passes  a  tube,  fc>  K^ 
this  being  Holdorcd  to  them  jind  eimtiiininjr  an  a[>erturi!,  A,  slightly  above  the 
diaphragm,  Z  H.  Beneath  the  diaphragm,  J  K,  there  ia  a  vent^  31,  in  tho  side 
of  the  reasel. 

"  Such  arrangements  Iiaring  Iwen  made,  if  any  one,  on  stopping  the  ori- 
flee.  /',  pours  wine  into  the  horn,  the  Ht^nor  will  flow  through  the  ajiertuiv,  A, 
into  the  compartment,  J£ZU,  eiuce  the  air  contained  therein  can  escape 
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thron^h  the  vent,  JI.  If,  now,  we  close  the  rent,  the  wiue  m  the  compart- 
niL'tit.  J  F.  Z  H,  will  he  held  thcro.  Cutisuf^ueiitlv,  if,  on  cloBing  tlic  vent,  31, 
we  pour  vst«r  into  the  part,  AB  J  K,  of  the  Tessel,  pure  water  will  flow  out 
thr(>n);h  the  nrifict',  /';  iititl  if,  eiftorwurd.  wn  «|)on  the  vent,  51,  while  there  is 
Tct  water  above  the  upper  dittphm;^,  a  mixture  of  wiue  and  water  will  flow 
onU    Tlien,  when  all  the  wAter  hoe  been  discharged,  pure  wIdc  will  flow. 

"  On  opening  and  dosing  the  vent.  M,  oftener,  the  nature  of  the  flow  may 
bo  maile  to  van;  or,  what  is  better  etill,  we  may  begin  hy  filling  the  comtMUt- 
nient,  ^£Z//,  with  water, 
und  then,  cloang  M,  pour 
otit  the  vino  fruui  abuvc. 
Then  woihall  gwiiaiiccfwive 
flow  of  pum  wine  and  uf  wine 
and  water  mixed,  when  we 
nycw  tim  vciiL,  M,  and  thiMi. 
again,  of  pure  wine  wheu  the 
Tcnt  is  closed  anew;  and  thit; 
wiQ  occur  08  many  timed  ati 
we  desire  it." 

The  apparatus  represented 
in  I''ig.  4  is  very  ourioup,  and 
might  Ito  puttoeomc  nnefnl 
upfiltuatiou,  without  mention- 
ing tliat  which  wine  nier- 
L*hant4i  might  niaku  of  it  by 
olimnging*  the  order  of  the 
liquid*  and  leaving  in  view 
only  the  veMel..  A  B.  and  the 
cock. 

"  Being  given,"  says  Heron  again,  **two  vct^el^,  one  of  them  containing 
wine,  it  id  re'juirc<l  that  whatever  Iw  the  tjuantity  of  water  pourwl  into  the 
empty  one,  the  wiim;  (|iiantity  of  a  niixtnre  of  wine  and  water,  in  iiny  propor- 
tion whatever  (two  parU  of  water  to  one  of  wine,  for  example),  ehaJi  flow  out 
through  a  pi|)o. 

"  Lot  A  B  ho  u  TeiiKl  in  the  fonn  of  a  cylinder,  or  of  a  rectangular  parallel- 
opipodon.  At  the  side  of  it.  and  upon  the  Rame  base,  wo  place  iiuother  vcKtiel, 
rj,  which  id  hermetically  closed,  and  of  cylindrical  or  parallclopi pedal  fonn, 
like  A  B.  But  the  base  of  A  B  must  bo  double  that  of  I"  J  if  we  doKiro  that 
the  quantity  of  water  eholl  be  double  tliat  of  the  wiue  iii  tlie  mixture,  ^'ear 
V  J  we  place  another  tok-*!,  EZ,  which  is  likewise  cloeed,  and  into  which  wo 
have  poorcd  wine.  The  vesaels,  VJ  and  £  Z,  are  counected  by  a  tul>f .  II  (r)  K, 
which  travoiww  the  diaphragms  that  cIiwl-  them  at  their  uj)i>er  part,  and  wliich 
is  soldered  to  these.  lu  tlie  vessel,  ICZ,  we  place  a  bent  pi])iton,  -/.MN, 
whoee  inner  leg  bhuuld  cutnu  su  near  to  (be  lK»tti>ni  of  the  veHHel  ai^  to  leave 
juBt  enough  sj^oce  for  the  Uqnid  to  piuss,  while  the  other  leg  runs  into  a  ueigh- 
1$ 


FIO    a.-UKI(ax'u  bKINKLtQ.HOKn 


226      jnaW:  STAOE  ILLVSIONS  AND  SCIENTIFIC  DIVERSIONS 

tKiriDg  vessel,  HO.  From  this  latter  there  etarte  a  tube,  UV,  which 
throngh  all  the  Tceacle,  or  the  |)edegtal  t)>nl  ttiipporU  them,  in  mioh  a  way 
it  cull  be  nasily  oarried  uiidi>r  and  veiy  near  tUo  bottom  of  the  tobmI,  A  B. 
Another  tube,  i:  T,  traver&t*.s  t!iu  ijartitiuns  in  tho  vosscIb,  AB  and  /'J. 
Vniallv,  nuur  the  IkiIUhu  of  A  D  we  itdjut^L  a  nniall  tube,  T,  which  wo  inolow, 
with  the  tube  II  !>,  in  a  pine,  *X,  that  U  provided  witli  a  key  for  ojienin;;  or 
clotting  it  nt  will.  Into  the  vessel,  KZ,  we  potir  wine  tlirough  an  apcrtare, 
11,  which  we  close  ofter  the  li([Uor  hite  beeu  intrmluceU. 


't^Tsr. 
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no.  4.-.VX   APPAHATL'H  OK  HKItUK    rKRUITTlKa  OP  MIXIKQ  WDiB  AX1> 
WATKH    in    DKrt.Nn-K  riU^fORTIUNS. 


"  These  arranffi^inents  hsring  been  made,  we  dose  the  pipe,  X  0,  an^]  poVT 
water  into  the  vi-seel,  A  B.  A  portion,  that  is  to  eay.  one-half,  will  paw  into 
the  vessel,  /'J,  throu^'h  the  tube,  .^'T,  and  the  water  that  enters  r* J  will 
drive  then>fmm  a  quantity  of  air  equal  to  itself  into  £Z.  thnnigh  Um  tube, 
U  6>  K.  In  the  eamc  way  this  air  will  drive  an  eqnal  (jnantitr  of  wiuc  into 
the  voBfiel,  (>£,  tlirough  llie  Hipliuii,  .1M\,  Now,  U{m»ii  i.t|ieniii);  the  pij>e, 
*X,  the  water  ponretl  into  the  vessel,  AB,  and  the  wine  iMuing  from  the 
Teeset,  O  H,  through  the  tube,  77  P.  will  fluw  toguther,  and  this  is  just  what  it 
VH  projKMicd  to  effect." 

Tho  Hcoompanying  tigiiree,  borrowed  from  a  work  on  "Scientifio  Recr&- 
itiosB,**  b;  the  late  editor  of  La  Aniurf.  M.  Gaston  Tiaoandier.  repreKnta 
a  magio  vase  and  pitcher  emch  as  the  ancientB  were  aocuetonieil  to  employ 
for  the  purpose  of  practicing  a  harmlnv  and  aniufiing  deception  nn  thoae  who 
werv  ni>L  lu-quainLt-'d  with  thu  Ktnu'Uire  of  the  apparatus.  For  instanoe,  if 
Buy  one  should  attempt  to  pour  wiue  or  water  from  the  pitcher  shown  in  the 
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cot,  thp  liquid  wquM  nin  out  through  the  apertures  in  the  eides.  But  the 
person  who  knew  how  to  uso  the  veRsol  would  tiini)>ty  pUice  his  finger  over  the 
aportura  in  the  hollow  hamllu  (Fig.  6)  and  thuii  snck  through  the  spout,  A, 
when  the  liquid  would  flow  up  throuph  tlm  Imiidle  nml  through  u  channel  run- 
ning around  the  rim  of  the  st^md  and  en  reach  the  spout.  Theee  mngio  Tfliv«, 
cape^  pitchers,  etc.,  irere  not  only  in  iirc  anioug  the  unciunts,  but  wore  quite 
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oommon  in  the  eighteenth  century,  nud  numeraaB  q>ecimens  iiro  to  bo  seen  in 
Eiiro|*an  colleoiions.  Tho  ones  shown  in  the  aocompanying  cute  are  pre- 
serred  in  the  ^^u8eum  at  Sdvree.  Theee  apparatus  aro  all  based  on  the  use  of 
oonoealed  t!i]>lino«,  or,  rather,  their  constnicLion  is  based  on  the  principle 
of  that  ini?tnttnent.  Ocvicesof  tliiM  Iciiid  Hdiiiil  of  VL^ry  nuniorous  inodiB- 
cations.  Thus  tankardH  Imro  bvnen  so  oontrired  that  the  net  of  apj>lyiiig 
them  to  the  lips  cliarKL'd  the  (?i}ihou,  and  the  liquid,  instead  of  entering  the 
month,  then  passed  Uurougb  a  falso  passage  into  a  cavity  (ornied  for  its  Tecep* 
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tion  btflow.  Hy  making  tho  civitj*  of  the  siphon  sufficiently  larp?,  a  person 
ignonitit  of  the  device  wmild  firiil  it  a  ilifliirulc  inatU'r  even  to  titsie  Uie  con- 
tent^ hovrover  tliti'8t}'  lie  miglit  be.  Dielione«t  publicans,  whose  Bignboaiii* 
atinminnoil  "  eiilerlnintimtit  fur  tiiHu  iiiul  bcwtt,**  are  Buiil  to  have  tlius  deepuilul 
travftleT)!  in  old  tinier  of  a  portion  of  tlieir  ule  or  rni'iid,  ad  wclJ  ats  their  horew 
of  feed.  Oats  wei'e  put  into  n  perFomted  manger,  and  a  large  jmrt  forced 
tlirou^h  the  oitonnij.'s  into  a  rei-eptaolf  U-low  by  the  movements  of  the  bnn;^ 
aiiiiniU'e  month.  Ilt'i'oii,  in  the  eighth  pnjhlcTn  of  liis  "  ypirifnlia,'"  6gnr(wand 
describes  a  mii^ik^l  ]iilcher  in  wJiirli  a  horizontal,  minutely  [H^rfonited  partition 
divides  the  vessfl  into  two  parta.  The  handle  i^  hollow  and  uir-tight,  and  at 
its  iip]M>r  part  a  sniuU  hole  its  drilled  where  the  thumb  or  finger  can  readily 
oorer  it.  If  tlie  lower  i>»rt  of  thi'  pitrher  be  Hlleil  with  water  iiinl  the  npjwr 
with  wine,  the  ]i(|tiid)i  will  nut  mix  a^  long  as  Uie  email  hole  in  the  handle 
is  closed;  the  wine  ean  then  be  either  drunk  or  jwured  ont.  If  the  hole  he 
left  o}»eti  for  some  time,  a  niixtiirc  of  l^^th  Ii(|iiiil8  will  be  discharged.  '*  With 
n  vessel  of  this  kind."  siiyt  an  ohl  writer,  "yon  may  weleonie  iinhiilden  gm«t5. 
Having  the  lower  part  ahearly  tlUed  vith  water,  call  to  jonr  servant  to  till 
jonr  pot  with  wine;  then  yon  nmy  drink  unto  your  gneat,  drinking  up  all  the 
wine;  when  he  takuM  the  jtitrlier,  thinking  to  pledge  you  in  the  eanie.  and 
riudtng  the  contrary,  will  happily  gtay  away  until  he  bo  invticd,  fearing  that 
hiti  next  pi-osiimption  might  more  sliarply  bo  rewarded."  Another  old  way  of 
getting  rid  *>!  aci  uiiwelconie  \ieitor  uus  by  offering  him  vino  ii)  a  cnp  having 
double  sides  and  an  nir-tight  cavity  foniied  between  theni.  When  the  veseeli 
wiut  filled,  pome  of  the  liqnid  cnterctl  the  carity  and  comprc«s«l  the  air  within. 
BO  that  when  the  cup  wu^  inclined  i<)  the  lipe  and  partly  emptied,  the  prM«urs 
being  diminigheil,  tho  air  expanded  and  drove  |iart  of  the  conti.>nl»  in  the  face 
of  the  drinker.  Aimlher  goblet  was  so  contrivtnl  that  no  one  could  drink  ont 
of  it  nnicsa  lie  nndcrglood  the  art.  The  lif(uid  waa  Nus^tended  in  cavitieA.  and 
discliargcd  hy  mlniitiing  or  ext-lnding  air  thniuph  Sfveral  secret  openings. 

The  appiirntiis  reprvsenlcd  in  the  ilhiiitratiou  (Fig.  7)  repreeents  an 
arran^ment  similar  to  that  nf  tlie  inexhanstihle  bottle  of  Robert-IIondin.  but 
it  i*  more  ingenious.  Tho  problem  proposal,  aa  enunciated  by  Heron,  the 
firoek  engineer,  who  ileficrib^  the  apparalne,  ie  an  follows:  '"Being  given  o 
Tes8ol»  to  pour  into  it»  through  the  orifice,  wines  of  eereral  ktnda,  and  tn 
can«e  any  kind  that  ntay  W  dctnignatiMl  to  flow  ont  through  tlie  same  orifice,  efi 
tliat,  if  ditTenrit  p<<r¥0U9  have  p«mred  iu  ditfenmt  wines,  each  person  may  take 
out  in  his  turn  all  the  wine  that  belongs  to  him. 

"  Let  A  B  Ih!  a  licnnetically  closed  veeel  whose  neck  is  provided  with  »  dia- 
phragm, KZ,  and  a-hieh  i^  divided  into  aa  niauy  oooipartnieDts  as  the  kinds  of 
wine  that  it  is  proposed  to  pour  iuto  it  Let  ub  (fuppose,  for  example.  H  ft  and 
KA  are  diaphragms  forming  the  three  compartment?.  M,  \,  ami  H,  inta 
which  wine  is  ta  be  poured.  In  the  diaphragm,  £  Z.  there  are  formed  amall 
aprrtnn-fl  that  corre9iiond  respectively  to  each  of  tho  compartments.  Let  O, 
//,  and  P  Iki  such  ajtertures,  into  which  are  soldered  nmatl  tubes,  112,  OT, 
and  V  r,  whicb  project  tuto  the  neck  of  the  vessel.     Around  «uh  of  tb 
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tube«  there  are  formed  in  tlic  diaptiragru  tunall  apcrtiirctt  liko  thoitc  of  a  Bieve,] 
Uiruugli  which  Lho  liquids  iiiu)'  tluw  intfi  the  ditTeront  cntiipMi-liiienUt.  Wheii) 
therelore,  it  is  desired  to  introduce  one  of  the  wioeii  into  the  Teesel.  the  vents. 
5",  T.  and  V  ure  Btoiijied  with  tho  fingers,  mul  the  wiue  is  jwrnrfd  int/t  iUv 
neck,  0,  where  it  vrill  remain  without  (lowing  into  an}-  of  the  compartmetiu. 
because  the  oir  contained  in  the  luttcr  has  no  mcane  of  egrese.  But,  if  one  of 
the  Hiid  vents  be  o[>ened.  the  uir  in  the  compartment  correeponding  thereto 
will  fion-  utit,  and  the  wine  will  llnw  into  siirh  ninipartment  tlirough  the  apei' 
taree.  of  the  mere.     Then,  closing  thiit  vent  in  ordtr  to  ojion  another,  another 
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quantity  of  wine  will  be  introdncml,  and  nt  nn,  whatever  be  the  number  uf 
wines  and  that  of  the  Odrrivponding  n>iMp:Ln,iriijiils  of  i}w  restieli  A  B. 

**  Let  ne  now  eee  howeat-h  jierwin  in  turn  can  draw  liis own  winomit  tbmiigh 
UieBftmencck.  At  the  bottom  nf  tliu  vciweU  A  B,  tliiHti  iii'carraii^'ed  titlH'g  which 
start  from  each  of  the  conipartmentji,  to  wit:  'I'lio  tube,  xt*  iroxxi  tliH  w)m- 
partmcnt,  M;  the  tube  to  a,  from  N.  and  tin*  tiila;  A  /(.  from  =..  'I'liu  ujEtrem- 
ities,  </-,  (Sf  and  /'.  cf  thcue  Xxxho^  fihould  cuniinnnicat4>  with  anoLlier  tiibf,  ft,  in 
which  is  acciimtply  imIjiihIwI  another,  fi  !",  closed  at  /"at  its  lower  estrtmity 
and  having  apertun^s  To  tlie  rifrht  of  tlio  orifioefi,  f,  «T.  and  >/,  so  tliut  such  aper- 
tures niiiy.  in  mcHsure,  an  the  tnbe  revoWes,  receive  respectively  the  wine  con- 
tained in  each  of  tho  conipartincnlrf  and  allow  it  to  f!ow  ti>  Uie  exterior  through 
the  orifice,  fi,  of  the  said  tube.  fil'.  To  thin  tulw  is  fixed  an  iron  rod.  6  f, 
whose  extremity,  f,  carrieii  a  Icml  weight.  //.      To  tho  citroniity,  tf,  is  fixed  an 
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iron  pin  Bupiwrting  a  small  conical  ctip  whose  concavity  point*  upward.  T*t 
1)8  therufore  f;uppot«  this  truncated  cone  oatablirihed,  ite  wido  ham  at  £,  and 
its  narrow  ono  (llirougti  which  tho  pin  juBdet))  ac  ff.*  A{^u,  one  nLitHt  have 
small  leaden  Inills  of  dlHercnt  weiglilc;,  mid  in  niinilKvr  equal  to  that  of  the 
corapartmontg.  SI,  N,  and  H.  If  tho  sniallMt  be  pla^-ed  in  tlie  cup,  £0^  ii 
will  d&urond  on  account  of  iLe  weight  until  it  applies  itself  agaiiittt  tho  intemul 
Riirfaoe  of  the  cup,  and  it  will  bo  noeossary  to  bo  arrange  things  that  it  may 
thuK  caiiKo  tlie  tube,  /?/',  to  turn  60  aa  to  bring  bunuath  y-  that  one  of  tho 
apertures  that  corresponds  to  it,  and  that  will  thus  recoire  tlio  wine  of  the  com- 
purtinent,  >[.  This  wine  will  then  tlow  as  long  as  the  ball  remains  in  the  cop. 
If,  now.  the  ball  bo  removed,  tho  weight,  f},  in  rotnniing  to  its  first  position, 
will  close  tho  orifice,  f,  and  stop  tho  (low.  If  another  ball  be  place<l  in  the 
cup.  a  further  inclination  of  tlie  rod,  i6,  will  be  produced,  and  the  tube^ 
/?  r",  will  revolre  further,  bo  as  to  bring  its  corresponding  aperttiro  l>cncath  a. 
Then  the  wine  contained  in  tho  conipartinent,  \,  will  flow.  If  tlie  brtll  Im 
reninved.  the  weijjlil,  7,  will  redescend  to  its  primitive  place,  the  aperture,  a, 
^ill  lie  closed,  and  tho  wine  will  cease  to  flow.  Finally,  upon  placing  the  last 
l>idl  (which  i»i  the  heaviest},  the  tube,  ft  !\  will  turn  still  morc^  w  as  to  cause 
tliti  flow  of  tho  wino  oontainod  in  the  compartment,  =.. 

**  It  must  be  ruiiiarkcd  thtir  Llic  suiulle^t  o(  the  bidls  sliould  be  so  heavy  that 
when  placed  in  the  cup  it  shall  outweigh  the  weight.  //,  and  c^iiiscifuunltv  bring 
about  the  revolution  of  the  tube,  fi  V.  The  other  balls  will  then  be  sutlicicnt 
to  cause  the  revolution  of  the  said  tube.** 


ANCIENT  ORGANS. 

The  hydraulic  organ  filled  with  ita  powerful  voice  the  vast  arenas  in  which 
the  glailiators  fought,  and  iVtmniiis  relates  tluit  Nero  niio  ilny  made  n  vow  to 
play  one  of  them  himself  in  public  if  he  escaped  a  danger  that  tlireatenei] 
him.     The  invention  of  them  is  attrihutoil  to  Cltwibius. 

Fig.  ]  givos  a  repnjdnution  of  one  of  these  instmmenta  as  described  by 
lleron  in  his  '"  PneumuticB." 

Lot  B^  bo  an  altar  f  of  brotize  containing  water.  Let  there  be  in  the 
latter  an  invertml  hullow  hemisphere,  EZ  11  tcidle<l  a  <lftnii>er),  that  allows  the 
water  to  pass  all  jirotind  its  bottom,  and  from  the  top  of  which  rise  two  tubes 
that  communicate  with  tlie  interior.  One  of  these  tulics,  II  K.  is  bent  in  the 
interior  and  communicates  with  a  small  inverted  box4  N/T,  tho  aperture  of 
which  i«  at  thp  bottom,  and  tho  interior  of  which  is  bored  out  so  that  it  may 
receive  u  piston,  P  I,  which  should  fit  very  acr-nrately  so  aa  to  allow  no  air  to 

*  The  text  di>fs  uol  tLjiTw  with  i\w  lii;iiri<  pivcii  \*y  tbp  MSH.  MoreoTBT,  there  is  an 
arningeineni  liore  tliot,  it  w  dilHcult  lo  iindfTAlsml  from  llcronS  df«criptioD. 

f  Altars  uere  c.vrniilriral  or  t>({uaru  [NMlmtala,  eliArautvriMKl  It;  a  cavity  Id  tlie  uitper 
platfomi,  fn  whlrli  a  firf  wn.s  ligtitod. 

(TLis  box  perfonuH  horv  Ibu  uDTtco  of  n  pnmp  chuabor. 
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paas.  To  Uiie  piston  is  fixed  a  varj  strong  rod,  T  y,  with  whicli  is  connected 
another  rod,  /  *.  movable  aronnri  a  pia  at  y.*  This  lerer  movee  opou  a  QxeiJ 
Tertical  rod,  PX.  Ujwn  the  bottom  of  the  box,  N  77,  \»  placed  another  box, 
tit  which  oommumcatoe  Viith  tbo  first,  and  whiclt  is  closed  at  the  upper  [lart 
bjr  a  cover  that  contatnji  an  ajicrturo  to  allow  of  tlio  posBage  of  the  uir  into  the 
box,  N  77.  T'nder  the  «]ii)rtiire  of  thi»  cover,  and  in  order  to  close  it,  there 
if  arranged  u  tliin  disk,  held  by  means  of  four  pins  which  pass  through  nper- 
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tnrca  in  the  Aiek,  and  are  provided  with  heads  in  order  to  hohl  xi  in  place. 
This  disk  is  called  a  plBtyrtiniitini  (Fig.  9).  Tlir  otlnir  U\\k\  Z  '/»',  w  carried  by 
the  hemisphere,  E  Z  H,  and  eiula  in  a  transverse  tube,  A  \  .\  upon  which  real 
pipes  comuitiiiicating  with  it  and  having  at  their  oxtroniitieB  glosaoconiiitmR| 
that  communicate  with  these  pipee,  and  the  orificct<,  B',  of  which  arc  open. 
Across  t)icm<  nritiecM,  rovers  provided  with  holes  g  slide  in  such  a  way  that 
when  they  are  pushed  towani  the  interior  of  the  or;ran  their  holes  cor- 
respond to  the  oriBecs  of  the  pipes  (and  to  tho»e  nf  the  tnl>e  A  A'),  and  that 
when  they  are  pulled  back,  the  pipes  uru  closed,  sinco  there  is  no  longer  any 
correepondencG. 


'  Tke  figure  bIiowb  another  arrangetnetit. 
f  O&Iled  a  «1nd.ebBst  in  modern  orgaua. 


}  FlulB  moalliB. 


gKvginten. 
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If,  now,  the  traneversG  rod,  y  4>,  be  lowered  at  *,  the  piston,  P— .  will  rwc 
and  oomprei«  tlie  air  in  the  box,  'S  S  0  fl,  ami  riiir!)  air  will  clrue  the  aperture 
of  the  BinaJI  box  thningh  the  intennedium  of  the  plutysinatim  described 
abiivo.  It  will  than  ]iae>ii  into  EZ  II  by  moaiit;  of  the  tnlw,  K  II,  then  into  the 
traufiverse  tube  A  A',  though  the  tube  XZ',  and  finally  from  the  traasversc 
tutM>  into  the  pi|iL'>8>  if  the  tjri6ccs  corresi>oiid  to  tliose  of  the  ctiTers,  and  this 
will  occur  when  all  the  coTcra  (or  only  a  fu\v  of  them)  liavo  bceu  pushed 
toward  the  inlerirjr. 

In  order  tliat  their  orificea  may  he  open  when  it  ia  desired  to  make  certain 
pipes  nwoinid.  mid  Ihut  they  nuiy  bo  clo(*d  when  it  is  desdml  to  caiuse  the 
sound  to  ceafic,  the  followiug^  arrangement  ia  employed:  lict  u»  coneidcr  iso- 
lately  one  of  the  moutha  placed  at  the  extrentity  (Fig.  3).  I>et  >■  iJ  Iw  this 
ihoulU,  6  iu  orilice,  A  A'  the  transverse  tube,  and  a  the  cover  that  is  adapted 
and  the  aperture  of  which  does  not  eoinelde  witli  the  iLjierttires  of  the  jiipea  ut 

this  moment.  I^t  tie  now 
BUppoBo  ft  jfiinted  niTnnge- 
meiitc(>m[Kwed  f>f  throe roda, 
fi,  f*,  and  r,  the  nxl,  f  rf,  lie- 
inpjittarhed  tf>  the  cover,  tr, 
iirni  the  sy(?r«ni  an  a  wholo 
moving  around  a  ))in,  ;/.  It 
will  be  seen  that  if  we  lower 
with  tho  hand  the  extrenitt.r, 
r,  (if  the  Bysteni  towanl  the 
orilicii  of  the  glossocominiua, 
we  gball  cause  ttie  cover  to 
movQ  Utward  the  interior,  and  that,  when  it  arriiTs  tliti-o.  Us  orifice  will  co- 
incide with  the  orifices  of  the  iii]>ea.  In  order  that,  npon  removing'  the 
baud,  the  cover  may  be  cjtrriod  hack  toward  thi*  csterior  and  cloeo  u1l  com- 
munication, an  arrangeiuent  tuich  as  tbw  following  may  be  employed. 
UeiiL'ath  a  iititnbcr  of  ^hissot-oniiiimB,  tlicro  isctttalilinhtHl  a  bar  t<<pia1  in  h-ni^Ch 
to  and  panilkl  with  the  tube,  A  A',  and  to  which  are  Gxed  tttrung  curved 
)ilnt(!»  of  bom,  nucb  tin  y,  phujod  opposite  y£.  \  cord  is  fixcil  to  the 
end  of  thia  plate  and  winds  aroniid  tho  extremity,  6.  in  fluoli  a  way  that  when 
tho  cover  ia  moved  towanl  tho  exterior  tho  cord  shall  Imj  taut.  If  the  extremity, 
y,  tlieu  bo  ]owcre<],  and  tho  rejirister  be  thus  puHhcl  iitto  the  intorior.  the  cord 
will  draw  npnn  ttieborn  pUte,  and  bv  tU  force,  ripht  it.  IHiih  as  hooh  jik  tho 
pressure  ceases,  the  plate  will  resume  ita  former  position  and  dmw  the  cover 
back  in  such  n  wayas  to  prevent  iu  orifice  from  oAtablitiliing  a  mmmunicafcion. 
This  arrang-ement  beinj^  adopted  for  all  Ibo  glogiocomiiinis.  tt  will  be  eeen 
that  in  order  to  caue^i  any  uiio  of  the  pijies  to  roeoiuid,  it  will  Hiiniot'  to  depress 
the  eorrusponding  key  with  tho  finger.  M'Uen,  on  the  contrary,  it  ii  desired  to 
cause  tlie  £onnd  to  cease,  we  shall  merolv  bare  to  lift  the  finger,  and  the  effeut 
will  be  produced  by  tlie  motion  of  the  over. 

Water  is  poured  into  the  small  altar  in  order  that  the  oompresaed  nir  thai 
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u  driven  from  tlie  boi,  N//,  may,  owing  tt)  the  prefwnrc  of  the  liqtuj,  be 
reUiii«i]  ill  tliu  duini>or.  EZHr  and  thus  enpply  the  pipee.  When  the  pietoDi 
I'i'.  U  iTiiiwd,  it  thiTuforiJ  uxpels  tlie  air  from  the  box  into  tiio  dumper,  os  boa 
been  oxplatnctl.  Then,  when  it  is  lowered,  it  opens  the  platysmatim  of  the 
small  box.  By  thU  menus,  tho  box,  N  //,  b(«ome»  filled  with  air  from  the  exte- 
nor,  which  the  pit^ton,  niit<ei1  anew,  drivoti  a^miii  inl^)  tlie  t)HTii|)cr. 

It  would  be  better  to  render  the  rod,  T  y.  immovable  at  T,  arorind  a  pin. 
aiid  fix  at  tlio  bottuin,  P,  of  tho  jiiston  a  ring  through  which  thi«  pin  would 
pass,  8o  that  the  piston  would  hare  no  httenil  motion,  but  would  rittu  and 
destxMid  with  f  suctt  i«*rin'imli<;idui'ity. 

Porta,  at  thu  bej^iuniug  of  the  lieventcenth  century,  constructed  at  Naples 
a  hydraulic  orgnn  aocnnluig  to  tho  arrangemetit  jutit  describod.  A  few  yean| 
afterward,  in  164.'),  Fiithcr  Kirchcr  cnnstructeil  another  at  Homo  for  Pope 
Innocent  X.  These  «rf;an«  h«d  tlio  defi'Ct  of  not  pre»er\iii;r  tlio  not*?,  hut  of 
giving  a  series  of  Iiarmonies,  On  tho  other  bund,  they  pruducpiliinexeeedingly 
ttgreeahle  trciikolo.  It  wiu  prohiibly  ttieso  niniBual  variatious  in  sound  that 
charmed  the  ears  of  the  C!ieckt>  and  Homane. 

Henm  aftcrwarrb  deBerihes  a.  btdlowB  organ,  motion  to  which  is  communi- 
cated not  by  manual  power,  hut  by  a  windmill.  Fig.  -1  shows  tho  arrauge- 
nieut  with  Gufiioient  clearness  to  permit  U(t  to  dii^pciiKe  with  a  dui>cnption.  It 
13  intcrc8tiu;r  to  rejtroduc*!,  in  tbnt  it  currieti  the  origin  of  wintlmilla  (which  it 
is  cluimoil  were  unknown  to  Bntitjoily,  because  Vitruvius  and  V'urro  do  not 
epeak  of  them)  back  at  least  U*  the  geennd  century  before  onr  eni. 
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THE   OUIGIN  OF  THE  RTKAM  KNGINE. 


All  vorks  tUat  treat  of  the  history  of  tlic  steam  engine  Bpesk  of  the  eol 
pile  of  Uoron  as  tlic  moet  ancient  nuinifratation  known  of  thnt  |)owBr  wbit 
to-day  fills  the  world.  I^tit  verv  few  perpons  know  titat  we  also  find  in  tbi 
'•  Pnenniatica"  of  tlio  Greek  eujriiiut'f  thcgeruifiof  the  tubular  txtiler  and  of  Uie 
Papin  cock  wliicli  lias  l>een  ropliiowl  in  timderu  engiiie»  liy  tlie  long  D-Talre. 
liere,  in  the  first  place,  is  a  literal  tninelation  of  the  two  piusages  tliat  havBj 
reference  to  the  iipparatiifl,  t!o  often  citetl,  of  Heron: 

"  Balh  may  be  hehi  in  Hie  air  by  the  fo(fow\ng  method : 

'*Firo  is  lighted  under  a  boiler  that  containa  water  and  is  clo«ed  at  tl 
upper  part.  From  the  cover  starts  a  tube  which  risefl  vertically,  aud  at  tbi 
extremity  of  wliirh  a  ItuHow  liDniii^phere  is  in  i-onimtiniLiition  with  it.  Oi 
placing  a  light  bull  in  this  liemisphere  it  will  happen  that  the  steam,  on  risiu| 
through  the  tnbe,  will  raise  the  ball  in  such  a  way  that  it  will  remain  sub 
ponded,* 

'*  To  ransti  the  revolntioa  of  a  sjihere  on  aptvol  hy  means  of  a  buiUr  plafet 
ot^er  a  fire. 

"lA't  A  B  (Fig.  2t)  be  a  boiler  eontaining  water  and  plared  over  n  fire. 
It  is  clo^'d  by  means  of  a  cover,  i'  A.  which  is  traver&ed  by  n  bent  tube,  K  Z  lip 
whose  extremity,  U,  enters  the  hollow  Bpiiere,  0  K,  in  the  direction  of  the 
latter^s  diameter.  At  the  other  extremity  is  placed  the  pivot.  A  M  N,  which 
is  fixed  upon  the  cover,  V A.  There  are  added  to  the  sphere,  at  the  two 
oxtrctnitiee  of  one  of  its  diameters,  two  tube^  bent  at  right  angles  and  perpen- 
dicular to  the  line,  UX.  When  the  Iwjiler  is  heated,  the  steam  will  jiasb 
through  the  tube,  £ZH,  into  ttie  small  sphere,  and,  issuing  through  tJte  beut 
tubes  into  the  atmosphere,  will  cause  it  to  n^volve  in  ailn.*'' 

The  following  appnratus,  likewise  descnl>ed  hy  jleron,  but  not  so  well 
known  as  those  that  preceded,  shows  that  the  ancients  employed  steam  (niixe<] 
with  hot  air,  it  \&  true)  for  causing  liqtiida  to  rise.  According  to  Father 
Kiroher,  who  reports  it  on  the  faith  of  an  author  named  Bitho,  there  was  at 
Sais,  Kgypt,  a  temple  dedicated  to  Minena  in  which  there  was  an  altar  npon 

"Fig,  1  Ir  liorniwtal  from  a  MS.  of  tli>*  "  PiK^'umatim "  tinting  back  to  iIm  Ranrisumce. 
The  boiler  i^hoald  litv«  boon  r«pr«Mut4xl  ovt-r  a  lirvplace. 

f  TIiIh  H^urv,  likvwliw  burmweil  fruoi  a  MS.  uf  tUu  KunaiHtuuicv,  is  BufHotcntly  ckur  \a 
allow  Mt«rs  lo  be  lUsponsisI  with. 
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which,  when  a  fire  was  lighted,  DionyaiuB  and  Artemis  (Bacchus  and  Diana) 
poured,  one  of  tliein  wine,  aud  the  otlier  milk. 

The  miracle  wtK  performed  tu  fuUuwR: 

"  On  liyhtiitg  a  Jirv  upon  an  aUar,  Jiqures  make  lihafunut  and  stTftrnia 
*i«  (Fig.  3).« 

"  I*t  A  B  be  a  hollow  pedcstid  upon  which  there  ia  nn  altar,  r*,  in  whose 
interior  there  ia  a  Urge  tube,  J  E.  thut  duscouiU  from  cbc  flrupluco  iutu  the 
p«doBtal  and  divides  into  threo  biuuH  tubf.s.  One  of  tlie  latter,  KZ,  nins  to 
the  fler|)eut*s  moutli;  anotlior,  EllB,  toavcssel,  K  J.  suitable  for  containing 


w3^1tHI^KKttk\ 

rtii     I.-nKIIOI('B   EOLU-tLK. 
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wine,  and  the  bottom  of  which  ghould  be  above  the  li^ire,  SI,  as  this  tube  has 
to  be  connectetl  with  tho  cover  of  the  vwwel,  KJ,  bv  a  gnitiii^;;  and  the 
third  tube,  E  X  £,  rises  likewise  to  a  ve«eel,  0,  suitable  for  receiving  wine,  and 
is  connected  in  the  eanio  way  with  ita  cover.  The*  two  ln.tU»r  tubes  ore  soldered 
to  the  bottoms  of  the  vcsmIs,  and  in  each  of  tlicso  Toeenis  there  is  a  siphon, 
P  2  and  T  T.  One  estrcmity  of  cucli  of  these  tubes  dips  into  the  wine,  while 
the  other,  which  ends  in  the  hand  of  the  tij^ure  that  is  to  make  the  libation, 
iravcreea  the  side  of  the  wini*  vessel.  When  yon  witi;}i  to  light  the  fire,  you  will 
first  put  a  tittle  water  into  the  tnbcs  ^o  that  they  ehall  not  be  bni-ttt  by  tho 
dryness  of  the  fire,  and  }-uu  will  Htop  itp  all  the  apertures  m  that  the  air  sliall 
not  etca]>e.  Then  the  blast  from  the  fire,  mixed  with  the  water,  will  rise 
throngfa  the  tobee  np  to  tho  gniLiiigs,  and,  jHisKing  througli  thfRO,  will  prt-iw 

*  TIm  lotl^nt  uu  itie  eu^ntviiij^  am  n^-mm  dispensoJ  witU. 
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indcr,  which  ehotiM  have  beneflth  it  »q  air  rent  that  is  not  shown  in  the  cut. 
All  aronnd  thi$  tliom  ii4  u  builiT,  likewi.-i(>  cylinilriL-at,  HIIikI  with  wnter.  A  cer- 
tain  number  of  inh&f.  euch  aa  O  K  and  M  N,  put  its  dllTcrcDt  parts  in  com- 
municntimi  br  [lOMtiiig  through  the  Greplacc,  and  thiit;  increase  the  hfatitig 
eurfaoe. 

The  cock,  T,  sprvee  (o  let  tiff  hut  wal.i>r,  ami  the  fiimiel,  5",  to  iotroducjc 
cold  water  into  the  boiler  tltrongh  a  ttiho  wliich  niiia  to  the  bottom  of  the 
latter.      The  object  of  thu  bent  tulxi  is  to  ulluw  of  the  ettcajic  o{  air  when 


^**» 


--•j 


=..  C/ 


»iu.  i.-iiKi(o.N'8  rLiiitit.*n  noti.Ku. 


water  ia  poured  in,  and  to  give  exit  to  the  ritenni  that  mny  be  fomied,  and  thus 
avoid  the  ejection  of  wiiter  through  the  finuifl,  i'.  ncrmi.  in  his  text,  wiyn  lliat 
this  tube  dc'bcfuchcd  in  tho  interior  of  the  funnel  so  tlmt  it  dhull  not  be  pur- 
ceived.  and  not  m^  we  have  lihown  it  for  tho  snke  <)f  preati-r  i-lwirnrss.  In  tlie 
figure  tliere  may  be  eccn  a  compartment  formed  by  two  vortical  phites  that 
maki>  an  angle  into  n'hioh  water  eaniint  ent4>r.  ThiA  is  dei^igucd  for  aetiiating 
different  iijjnreg  through  tlie  play  of  the  i^team  and  of  tlic  Beverul  way  cocks 
that  I  hare  mentioned.  ^Vhh  lattor  cunm^Lii  of  two  (xmcentrie  tiilie^  capable  of 
roTolring  with  alight  friction  one  within  tho  other.    The  extonuU  tube,  F^, 
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k  find  to  the  npper  Mde  of  the  rtore,  and  traTeraes  it.  It  contains  three  ^w- 
tara^  ^  fp,  and  x*  plwed  at  diiEerant  levels,  and  oommnDicating,  tbnmgb 
■mall  tnbee,  with  1^  fignrea  that  are  to  be  preeently  mentioned.  The  interail 
tabe,  A  B,  ie  c^»en  at  iti  lower  part,  and  thne  commanicatee  with  the  interior  d 
the  oompartmeat,  bat  ii  cloeed  at  its  upper  part,  which  latter  debouchee  ibon 
the  stoTe  and  may  be  mancBaTered  bj  ^e  handle,  A.  It  contaius  three  aper 
toiea  at  tiie  same  levels  as  apertnrea  ^,  ^,  and  x*  hat  differently  placed,  v 
that  when,  throegh  a  rotary  motion  of  Ibe  tnbe,  A  B,  one  of  them  is  bnm^ 
oppoeite  an  ^ertere  of  the  same  level  in  the  tabe,  FJ,  the  two  othere  do  not 
ooRWpond.  The  positions  that  it  is  neoeasary  to  give  them  in  order  that  sodi 
oonreepondenoee  shall  ooonr  are  denoted  by  marks  engraved  on  the  vuiUe  po^ 
ttons  of  the  tabes.  The  tube,  <pt  terminates  in  a  serpent's  head  which  boidi 
toward  the  fireplace,  and  tabe,  f,  terminatee  in  a  triton  who  holds  a  trumpat 
to  his  month.  Finally  the  tnbe,  Xi  earriee  at  its  extremity  a  whistle  tkt 
debouches  in  the  body  of  a  bird  filled  with  water. 

It  will  now  be  seen  what  will  occur.  The  tabe,  A  B,  is  removed  ud  i 
little  water  is  put  into  the  oompartmeut.  This  water  flows  into  the  tube,  At 
(which  passes  under  the  fireplace  and  is  closed  at  the  aide  oppoeite  its  aper- 
ture, H).  and  is  converted  into  steam.  When  the  tabe,  A  B,  has  been  repWl, 
the  steam  may  at  will  be  passed  into  the  body  of  the  bird,  which  will  warUe, 
or  into  tliat  of  the  triton,  who  will  blow  his  trumpet,  or,  finally,  into  ^  of 
the  serpent,  which  will  blow  into  the  fire  and  quicken  the  flames. 


CHAPTER    IV. 
GREEK  LAMPS,   TOYS,   ETC. 

PERPETUAL  LAMPS. 

The  ancients  ntilized,  in  their  prestiges,  combuBtihle  gases,  which,  in  many 
places,  were  disengaged  naturally  from  the  earth. 

The  Arab  Schiangia,  in  a  passage  quoted  by  Father  Kircher,  expresses  him- 
Belf  ia  this  wise: 

"In  Egypt  there  was  afield  whose  ditches  were  full  of  pitch  and  liquid 
bitumen.  Philosophers,  who  understood  the  forces  of  nature,  constructed 
canals  which  connected  places  like  these  with  lamps  hidden  at  the  bottom  of 
subterranean  crypts.  These  lamps  had  wicks  made  of  threads  that  could  not 
burn.  By  this  means  the  lamp,  once  lighted,  burned  eternally,  because  of 
the  continuous  inSux  of  bitumen  and  the  incombustibility  of  the  wick/' 

It  is  possible  that  it  was  to  an  artifice  of  this  same  nature  that  were  due 
some  of  the  numerous  perpetual  lamps  that  history  has  preserved  a  reminis- 
cence of,  such  as  tliat  which  Plutarch  saw  in  the  temple  of  Jupiter  Ammon, 
in  Egypt,  and  that  in  the  temple  of  Venus,  which  Saint  Augnstine  could  only 
explain  as  doe  to  the  interTentiou  of  demons.  But  the  majority  of  them  owed 
their  peculiarity  only  to  the  precautions  taken  by  the  priests  to  feed  them  with- 
out being  seen.  It  was  only  necessary,  in  fact,  that  the  wick,  which  was  made 
of  asbestos  threads  or  gold  wire,  should  be  kept  intact,  and  that  the  body  of 
the  lamp  should  communicate  with  a  reservoir  placed  in  a  neighboring  apart- 
ment in  such  a  way  that  the  level  of  the  oil  should  remain  constant.  Heron 
and  Philo  have  left  us  descriptions  of  a  certain  number  of  arrangements  that 
permittted.  of  accomplishing  such  an  object. 

The  same  authors  likewise  point  out  different  processes  for  manufacturing 
portable  lamps  in  which  the  oil  rises  automatically.  The  most  ingenious  one 
is  that  which  is  at  the  present  day  known  under  the  name  of  "  Heron's  Foun- 
tain."* 

The  following  is  the  Alexandrine  engineer's  text: 

"  Conatniotion  of  a  candelabrum  sucli  that  upon  placing  a  lamp  thereon, 
there  comes  up  through  the  handle,  when  the  oil  is  consumed,  any  quantity 

*In  IflOl,  Cucel  and  Cureau  applied  Heron's  system  to  lamps  without,  perhaps,  know- 
ing that  tluj  mn  tblte  tetorniDg  to  the  primitive  apparatus. 
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that  may  be  wished,  and  that,  too,  w*ithout  there  being  any  need  of  placing 
abot'e  it  any  vemwl  Mtrving  tuf.  a  reservoir  for  the  nil. 

"A  bolluw  candt'lubra  muBt  he  nioile,  with  a  batse  In  the  shape  of  a  pyro* 
mid.  Let  A  IW  J  be  bucIi  jiyratiiidal  b:u<e,  and  in  cliia  lut  tliera  be  a  |witi- 
tion,  £Z.  Again,  let  U  ^  be  the  tttem  of  the  caudelabnim.  which  Bboiitd  ulso 
be  hollow.     Above,  let  there  be  plaeed  u  vewol,  K  ./,  capable  of  contaioing  a 

large  quantity  of  oi).  From  tlie  pani> 
1/  .-  tioi),  GZ,  there  RtartH  atitbe,  M  K,  which 
traverses  it  and  roachee  alniott  to  the 
cover  yf  (he  vessel,  K^/,  upon  which  lat- 
ter is  placed  the  lamp  in  sncb  a  vay  ai;  to 
/  |l  V'  allow  onlyu  paifsa^'c  ft)r  the  air.  Auoiher 
tube,  H  (I,  |ww*6e8  through  the  cover  iUid 
niua  down,  on  the  one  hand,  to  the  bot* 
trtni  of  Llio  vcKW'I.  K  .  /,  fii  micli  a  way  that 
the  li<|uid  may  ha  oapabloiff  (lowing,  and 
on  the  otlicr,  fifnnKa8ll;:)it  jintjeotion  vxi 
the  cover.  To  this  projection  there  u 
imrt'fnlly  adjiiKtcd  uiiollier  lube,  IT,  which 
is  provided  with  a  i-toprK-r  at  it«  upper 
part,  and.  traversing  the  bottom  of  the 
lani})  and  nailed  with  it,  \&  wholly  in- 
(;lii(«>4|  within  tlio  interior  nf  the  lamp. 
Tu  the  tube,  Tl,  there  U  ioldtTod  unuther 
k,\  and  very  tlno  one  which  uonimuuicntcB 

\  with  it  Hnd  reacht*  the  extremity  uf  the 

lamp  handle.  Thia  tnbe  deI>onches  in 
the  latter  in  such  a  way  that  xXa  onntente 
may  empty  into  the  lamp,  the  orifice  of 
which  '\*  of  thp  ubiiqI  bizc.  I'lider  the 
irc^je'i-i  \s=4=  lartition,  K2,  there  is  soldered  acock 
that  eiiti^rs  the  compartment,  FJ  EZ,  in 
^iich  a  wiiy  tlnit  when  it  U  open  tiio 
wulcr  from  tUo  chamber,  A  B  K  Z,   may 

Plato's  LAMP.  P*"^    '"^  *''^   comi>artmeut,  /' ^  £  Z. 

Through  the  upper  phit«^  A  B,  tliere  is 
piercftd  a  small  hole,  throni^h  which  the  com[>artnient,  A  H  KZ,  may  be  filled 
witfi  water,  the  air  within  ettcupiiig  tltrough  the  mme  Hperlurt^>. 

"  I^t  us  now  n^moTu  the  lamp  and  fill  the  vessel  with  oil  by  tlie  ud  of  the 
lube,  HO.  The  air  will  escjipe  thmtigh  the  tube,  M  X,  luid  afterward  through 
a  cock  which  is  ojien  near  the  bottom,  /'J,  when  the  water  has  flowo<l  oat 
from  the  compartment.  FA'S,?!.  Let  ns  place  the  lamp  upon  its  base,  con- 
DKtiiig  it  at  the  t<amc  time  with  the  tube,  77.  When  it  becomes  necessary  to 
pour  oil  into  it,  we  will  open  the  cock  near  the  partition,  E  Z.  The  water 
tbAt  15  ID  the  oompartmeDt,  /'^£Z,  aa  well  ae.  the  air  therein,  being  forced 
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through  tbe  tube.  M  X,  into  the  veaeel,  will  caase  the  oil  to  rise  ani'i  pass  into 
the  lamp  through  the  tube,  £  O,  aud  tho  o\w  that  fonns  a  contiinmtiou  of  it. 
^\  hen  it  u*  dwireil  to  cHu«e  the  oil  lo  etop  coming  over,  the  cock  is  closed/ 
when  the  flow  will  cease.  This  nmy  bo  repeated  a^  often  aa  may  be  iieoessary." 
Such  wa«,  perhaps,  Plato's  lamp,  of  which  Athenians  B]>eftk8  in  tli«  *'  Ban- 
qnel  i>\  the  Sophists,"  and  by  nieanu  of  wliich  the  illiistriuus  philottophLT  was 
enabled  Co  h&To  a  light  for  himself  during  th^  longest  night«  iu  the  year. 


AX   ANCIKNT  AUTOMATON". 


t 


In  his  ■*  fJjiirtttilin  "  (written  jilioiit  lit(\  B.C.)  TTeron  describes  several  anto- 
matji  of  which  ligures  of  binis  form  a  jwrt;  but  perhaps  the  most  remarkable 
for  it£  iiigeniuufi  8intpli(;ity  is  No.  44,  the  illut^tration  of  which  we  re^iroiluoe. 

The  descripLioii  of  this,  an  given  by  Heron,  U  somewhat  meager  and  tinsatiB- 
faeturv,  but  the  dmwing  is  so  very  ]>lain  tliat,  talctru  in  eoniiectiun  with  other 
mechanism  in  hie  M-ork,  operated  in  a  similar  way,  it  is  easy  to  understand  bovr 
the  deairetl  rcAtilt  wiut  aecomjilif^hod. 

An  air-tight  bos  of  metal  wan  provided,  which  was  divided  into  four  oom- 
partmenta,  1,  3,  3.  4,  by  horizontid  diMjiiirngm  plates.  On  the  tup  of  this  hnx 
wan  a  bftjiitt.  O^  for  receiving  the  water  of  a  fountain.  Around  this  ba^iiu  were 
four  birds,  A,  B^  C,  D.  perched  upon  bmnoIieB  or  shrubs,  wliidi  uppHreutly 
prew  out  of  tho  tup  (if  the  box.  Each  of  these  branches  was  hollow,  aud 
commnnicated  with  one  of  the  coinpartmeut«  already  nunu>d,  by  one  of  the 
[lipea,  9,  III,  12.  and  13,  which  [laseed  but  a  very  short  ilistunoe  through  tho 
tops  of  the  Mveral  comjiartnienttt.  The  bodies  of  the  binLs  w^re  uIho  bt)Lh)w, 
and  wore  connected  with  tlio  hollow  branches  by  tubes  in  their  leg*?.  In  the 
hollow  body  of  eaeb  bird  were  two  musical  reeds  or  whistles  of  ditlcrent  note. 
One  of  ihe^c  would  sound  when  air  was  forced  outward  througli  the  beiik  of 
the  bird,  and  the  other  would  only  respond  to  air  drawn  inward.  Tliiii  alter- 
nuto  action  of  the  air,  and  conHetjuenl  variation  of  note,  was  produced  by  tho 
pecnliar  way  in  irhich  the  water  supplied  by  the  fountoiin  was  miule  Ut  pass 
tiirungh  tlie  eeviTal  I'onipartmonta. 

The  water  from  the  basin,  O,  entered  (xtmpartinent  1  near  its  Imttom  by 
the  jiipe  11,  and  an  it  rttse  in  the  cotnpartnicnt,  it  compressed  tho  air  above  it, 
whieh  csca|)ed  through  the  bc>ak  of  the  bird,  A.  and  eaut>ed  it»  lin<t  note  to 
wmnd;  but  when  the  water  reached  the  top  of  the  bt-nd  of  the  jjipbnn  5.  it  at 
once  began  to  discharge  by  that  siphon  into  comi)artment  )i\  but  as  tho 
siphon  .'>  was  so  proportioned  that  it  discharged  tho  water  much  faster  than 
it  was  pupplied  by  pipe  11.  the  level  of  the  water  in  compartment  1  gradu- 
ally fell,  and  the  air  in  paetsing  into  this  compartment  tliruugh  the  bi-»k  of  the 
Unl,  A,  cause']  its  second  note  to  sound.  As  the  water  rose  in  compartment 
3,  it  oonipressod  the  air  above  it.  which  paaeeil  by  thw  pipe  ID,  U>  the  binl,  R, 
which  then  eonnded  ita  first  note,  while  ihe  bird.  A,  wiu  sounding  it6  second, 
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ami  tliii;  etAtc  of  aiTuire  continiioil  until  all  cf  the  wiUor  n-w  diwliurged  from 
tlie  comjwrtineut  1,  niid  coiii(iiii-tiiiL'iit  2  was  lillwl  \x>  tlio  top  of  tin?  bend  of 
Biplioti  G,  whioh  tbeu  began  to  discharge  into  cunipartinent  3;  ami  as  in pb on 

5  lirnl  ef>a»nl  t<i  o|>enttc,  the  water 
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gradmdly  fell  in  ct>nt]>ttrtnicot  3, 
and  the  air  entering  l»y  the  heak 
of  the  bird.  U.  sounded  it«  secood 
iioU*.  While  lImb  was  taking 
place,  compartment  I  was  again 
fdliti^,  uud  liiu  lirKt  nuto  of  bird, 
A,  sounding;  and  com)>artmcnt 
'i  mis  also  iiiling.  and  tlie  iiirabovy 
tbo  water  therein  was  being  forced 
by  the  pipe  13  into  tlie  bird»  C, 
Hiidcaiit^infr  \i*  Urmtnoto  tnsonnd. 
Hy  fdlldwitig  iinl  llic  (ipur»- 
tioDS  described,  and  trmnng  tlie 
itctiori  iif  tln>  tliix  and  ri'tliix  of  the 
water  in  the  compartments  3  and 
4,  it  will  readily  be  seen  that  the 
bird,  C,  will  M>und  its  aecond  note 
when  tfie  comi>artraont  '6  U  Iwiog 
diseliiirgcd  by  Hiplinn  7  into  com- 
partment 4,  and  at  the  same  time 
the  bird.  D.  will  sound  its  tint 
note,  and  that  eventnally  the 
irater  will  escajK  fmni  the  uiiLnm- 
atun  by  the  ifiphnn  ti.  causing  the 
Mcond  note  of  Uie  bird,  D,  U\  be 
heard. 
It  is  evident  that  by  simple  and  u'ell-tinown  mcnnft  anjror  all  of  tbo  bird 
notes  can  be  made  tf»  trill,  jind  that  it  in  oidy  necessary  to  proiwriv  ]»roi>ortioii 
the  discharging  ciijKR-iu  nf  the  sijihons  Lu  innnre  the  rf|tetitir>n  uml  adnii\t(ire 
nf  the  notes  in  a  bird-iiko  manner;  and  it  i<t  fnrther  evident  that  the  employ- 
ment of  the  ideikt  itividved  in  not  of  iieoesnity  (vmnnnl  to  but  four  binls,  ae 
eeveral  birtli,  oaeh  having  different  noU-e.  might  tie  oi>erateii  fri^m  the  eaine 
Cumpartn It'll t.  and  of  coiin^e  as  many  i.tmi]>artment«  ha  may  be  witthcd  can  be 
naed.  Fnrthermore,  the  u-ings  of  the  birds  could  be  made  to  move,  and  their 
beflks  bo  open  and  shut,  by  the  movement  of  the  eame  air  whioh  acted  upon 
the  musical  reedA  or  whinles. 

Kai'h  of  tiic  siphoiii^  in  the  automaton  was  intermittent  in  its  action,  ceas- 
ing to  flow  whrn  it^  compartment  wait  emptied,  .ind  banning  again  spon- 
tanuiiiisly  when  the  water  reached  the  le^-el  nf  the  top  of  its  bend.  The 
antir)nity  of  intermittent  ^iphon^  is  of  special  interest  from  tba  CKt  of  thoir 
coDijmratively  rvuunt  appUcatiuu  in  Bauitary  jdumbtng. 


AK   AMCtKKT  AtJTOMATOS. 
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(Imaoer  wjw  not  miicli  in  error  ag  rcfpanls  hu  own  time  (1338-1400),  aiid 
his  words  arc  only  suniewliAl  \em  true  tii-<t»y: 

'*  For  out  of  tbo  old  Heldce,  as  men  eaitho, 
Coincth  al  this  new  come  fro  yore  toyere; 
And  out  of  old  bookes,  in  f^>od  fuiclie, 

Coiuotli  all  this  now  sciuiiRO  itiut  luou  lerc.'* 


A  (JitKKK   TUV. 

Uiwn  a  pedostHl  tbcn?  is  fised  n  enndl  tree  uroiiiid  which  is  coiled  u  drajfon. 
A  figure  of  Itorcules  Ktunilt<  iirar  Ijy.  H|]i>ntiu<,r  with  i\  how.  und  Lliere  i&  ud 
ujtplc  lying  iipdii  Ihc  ]>ciK'hUiI.  If  tliis  ujiplo  be  Uftcd  from  the  tatter,  Uercules 
will  slioot  his  arrow  at  the  dragon,  and  rlio  1utU;r  will  \\\m. 

MrchauixtH  vf  the  Tuy. — Let  A  U  be  tlie  water-Liglit  ixjdestal  under  con- 
^ide^^tiQ^.  pmviilcd  with  u  tii^jihiiif'ni.  /'J.  Tci  thiK  latiur  there  is  fixeil  a 
small,  bollow.  truncated  cone  wboee  a|>ex  points  toward  the  bottom  of  the 
>M»oU  and  from  which  it  is  just  sullicieiitly  distant  to  permit  the  wutor  to  [tass. 
To  tbJ8  cone  there  is  tnljii«t«l  with  cjiro  anutlior  one,  H,  which  U  fixed  to  a 
ciiuiii  that,  ^tussiiig  tbronj^h  uii  upcrtiire,  connect  it  with  the  uj>ple.  Ilcrcitlcd 
hublB  u  small  horn  bow,  whose  string  i^  gtretchod  and  laced  at  a  proper  distance 
from  till*  ri^'ht  hand.     Tin'  li*rt  hnnd  w  provided  with  a  dotenl.     To   the  cx- 


A  ORKKIC  TOT. 


tremitj  of  this  latter  tlierc  is  lixcd  a  emiUI  cbsin  or  a  cord  that  traveraea  the 
top  of  Uie  pedestul,  passes  orcr  n  pulley  fixed  to  tbe  dinphre^oi,  Hiid  coii- 
iiocta  with  the  smull  chain  that  joins  the  oone  witli  the  apple.  Tliis  cord 
passes  through  the  hand  and  body  into  the  interior  of  Ilercales.  A  mult 
tube,  one  of  thoev  used  for  whistling  with,  £tart«  from  the  (liBphmgm.  rises 
throuj^h  the  top  of  the  jwdestal,  and  jxasses  into  tbe  interior  of  tbe  tree  or 
iLniniid  it. 

Now,  if  the  apple,  K,  bo  rained,  the  cono,  O,  will  be  raised  at  the  same  time, 
Uie  eoni,  X^,  will  he  tightened,  the  eatch  will  bo  freed,  and  i\m  will  cause  tlie 
arrow  to  t>lioot.  The  water  in  the  compartment  A  /'.  running  into  the  com* 
|>art!nent  H  /',  will  drive  out  tlie  air  contained  in  the  latter,  throngh  the  tulje, 
and  prodnee  a  iii«(ing.  The  apple  being  replaced,  the  ooiie,  fK  will  adjiud 
it^i^If  ii^'uiiittt  the  other,  stop  the  flow,  and  tlins  cause  the  hissing  to  cease. 
The  arrow  and  its  accessories  will  iben  be  adjusted  anew. 

Wlien  the  compartineiit  K  f  h  full,  it  h  emptied  by  mentis  of  a  spout  pro* 
vided  with  a  key,  and  A  J  ii  again  tilled  a^  we  have  indicated. 


THE    DKOAPITATKI)    DKINKlXCf    IHUCSE. 


The  optical  dehitniou  known  lu  the  talking  deeapitiitcil  pensou  has  ulretwly 
been  dc«urilH*d  in  Book  I.,  (Chapter  I.,  of  the  prownt  w<»rk.  Tbe  ancieurg 
iiiventoil  »u  analogtiUK  trick,  but  one  tliat  was  founded  n)>on  a  very  ingcnimiii 
nieoliaui(:al  cinnbiuation.  This  is  found  doscrilied  at  the  end  of  Hemn'a 
"Pneumatics,"  nndcr  tbe  title,  ^'Tv  cut  an  uoimal  iu  two  and  make  bira 
drink. ^*      It  is  us  follows: 

'*  Let  us  suppose  a  hollow  iwiestsl.  A  UCB,  divided  in  its  center  by  a  dia- 
phragm, KF.  Above  the  pedestiil  there  is  fixed  a  statuette  repreeonting  a 
borse  and  tmversed  by  a  tube,  M  N,  which  terminaies  on  t!ie  one  hand  in  thu 
horse's  nxnith,  and  in  the  otiier  in  the  up[ier  jiart  of  the  compartment, 
AHKi"',  after  following  one  of  tbe  legs.  It  will  be  conccivwl,  in  the  first 
pla(!i-,  that  if  the  mid  compartment  be  filled  with  water  tlirough  an  a|>ertnre, 
T,  whicli  in  afterwunlH  )itop])ed  up,  uud  that  tlien  acock  lie  o|>eue(l.  so  as  to 
form  a  iwnmiuuieation  between  the  up|»er  compartment  and  Uie  lower  (n-hicb 
latter  is  itself  jirovidcd  with  an  open  lur-bole),  the  water  will  flow.  and.  in 
doing  so,  tend  to  cause  a  vacinut)  in  the  tube,  M  N,  so  that  when  a  vessel  of 
water  is  brought  near  the  animal's  mouth  the  water  will  be  sucked  np. 

"  If  the  cock  be  so  arningod  as  to  present  itM  key  upon  the  tnp  uf  the  pedes' 
tal,  and  if  to  tbe  key  there  be  adapted  a  statuette  representing  a  man  armed 
with  a  club,  things  may  bo  so  arrangin!  that  the  animal  tthall  drink  wlien  the 
mau  hiu)  hii<  back  tnriie>l.  for  example,  and  that  he  ehall  i^top  drinking  when 
tbe  man  threatens  him  with  the  club. 

"  The  following  is  the  way  in  which  a  knife  may  be  passed  through  the  ani- 
ueck  without  causing  the  boatl  to  fall  or  iutorrujitiii^  communicutioti 
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tetwgen  the  month  and  pedentol.  The  head  und  body  form  two  distinct 
pieces,  which  are  iuIjukUkI  awording  U)  the  jilanw,  01*  (I'igs.  1,  2,  iitul  3). 
The  Cobe,  M  \,  is  interrupted  to  the  right  of  this  slit,  und  tlie  two  parts  of  it 
nro  connected  by  a  ttruullcr  lube,  »(i,  whi<;li  viiterH  by  slight  friction  into  the 
interior  of  each  of  them;  and  to  thiA  ttmall  tube,  a  fi,  tliera  nrn  fixed  two 
rucka,  S  and  i.  Above  6  and  under  e  are  placed  two  scf^cnto  of  tnnthcd 
wheels,  »  and  p,  wliicli  are  inovabli^  arcmml  axhw  fixe<I  in  tlie  IkmIv  of  l.lie  iini- 
lUftl.     Ov4*r  thu  whole  there  ii^  a  third  wliL-el,  which  is  likewise  iimvublo  aruand 


iiKWon'i*  DKrAt-rrATKii  ouiskimi  iimici-:. 


an  axle  Sxed  in  the  nniuiars  body,  and  the  ttiickne^Aof  which  keeps  iuercuHing 
from  the  centn-  to  the  rirtMinifKrent-o.  ThJH  wheel  is  cut  out  into  tln-cn  ]>artB 
of  circled,  fi,  r,  and  Jf,  which  hare  for  diametoi-B  three  of  the  nidps  of  the 
inscribed  hexagon.  It  io  tnrlotted  in  the  nei-k  in  tiiK:h  »  way  that  the  uirciilHr 
esvity  oontaining  it  embraceti  jtiiit  four  of  the  slde«  of  the  inecril^ecl  hexagon. 
the  two  other  sides  pmjccting  outside  of  iht'  phinr.  OP.  In  the  piooo  tlmt 
fomiB  the  head  a  circular  cavity  is  formed  capable  of  c<)ntaining-tlii8  projetrtitig 
jwrtion  of  the  wheel,,  and  a  wedgc-ehapcd  profile  is  given  it,  bo  that  when  one 
tofttli  of  the  wheel,  a,  is  enj^ed  tliereui  by  the  ed^'e.  it  can  alito  onlv  leave  it 
hy  tlie  edge.  Tiet  uh  now  (iiippiisr  the  wIk*!,  cr,  free:  Tft  ub  engage  one  of  its 
teeth  in  the  cavity,  ;tV;  let  us  cjuiae  the  head  and  Iwdy  to  approach;  let  na 
fix  the  wheel,  <T,  in  tho  body  by  nitttinH  of  the  movalilo  axle  traventing  it;  and 
lot  n«  introrluco  a  knife  into  the  elit.  0  P,  and  pee  what  will  happen. 

"  The  blade,  on  entering  the  spuce.  B.  \\\\\  pri-es  a{HLin?t  one  of  the  t4relh. 
and  cause  it  to  descend  until  it.  as  well  a«  the  knife,  ih  dt»enp^red.  Tlie  tooth 
above  thu  tfpace^  S,  will  then  be  dirtongagcd  iu  it^  turn  and  connect  the  head 
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vilh  the  bod;  again.     The  knife-bUile.  which  U  now  under  the  wheel,  4 
QD  the  tncliiMd  plane  that  the  figure  abowa  in  the  segment,  tt,  aud^  on"! 
tng  th«renpnn.  canmi  the  whoel  tu  curn,  aud  with  it  the  rack,  6,  and  ch 
afi,  which  latter  leares  the  tnbe,  M.  and  gives  paeeage  to  the  bkde  betl 
and  Uie  cxtremi^,  a,     Tlken  the  blade  comes  in  contact  vith  ilieiom 
jaotion  of  the  sector,  p.  which  haa  bven  carried  upward  bj  the  motion 
rack,  t,  that  in  connected  with  tlie  rack,  A.     On  prci^ing  ogainat  m 
jei-^Uon  the  blade  raanefl  the  segment,  p,  to  revolro  in  a  contraiy  din 
bringit  i   tiiwani   Ui«   left,  and   <-HUKet«   the  umall    Ui\iViy  it  fi,  to  enter  aiu 
tube,  M.     Conitiianicatioii  between  M  and  X  u  time  reeHtai)li«hed." 

M.de  RocliuH  )iudneT4-r  fuuiiiIulM^whure  ttmiiiu  Uiq  "  Pi)euiitaticM"ail« 
tion  of  thii!  sT^teni  of  toothed  wheeU.  altUough  he  has  read  the  otajoc 
books  troatiug  of  thin  clo^  uf  ideas.  The  dcM^riptiou  given  by  Heron  is 
■o  oonfoaed  and  so  mutilated,  and  the  Bgtire  that  accompanies  it  is  m  li 
plete,  that  in  all  the  F^in  editions  it  is  suppreeeed  oa  inoomprehenaible. 


TIIK   liaLAI'ITATKU   IIUUIiK.       l)»rTAtt£   UK   TUE   MKI'UANIfll    IN    TUE   StUh.. 
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ODOMETEHS. 


In  the  inrentory  of  the  objects  sold  after  the  tlettth  of  the  Emperor  Com- 
|.rnod[it«.  ilmwu  ii|)  by  .FdUus  C'tipitolimiH  iu  tlio  life  of  Pertimix,  we  find  uieu- 
tioned,  among  other  valuable  UiingBf    "vehicltiB  tliat  mark  di8tanc«a  and 
^lioarR." 

Vitmvins  {X,  14)  describes  the  meehaniBiii  of  tlieee  vehicles,  but  the  fig> 
tirtt)  that  mtifit  have  ner\-ei1  in  throv  light  upon  the  text  have  been  loet«  so  that 
hLK  de^Tiptioii  hi  Homewhat  Dbecnro.  Forttinately.  im  a  sequel  to  a  inai)ii6cri])t 
of  tliu  Dii'ptni  (if  ritTtJU,  tliere  have  been  fuiiiid  twn  iin-ek  fni-.'inoiil*' upon 
this  same  eubjecc,  datinf(  back  probably  to  the  Alexandrine  epoch  and  aocom- 
^H  puDied  with  figurofi.     The  foUowiag  is  a  tmnslation,  suys  M.  do  RochaH: 


To  Mbasurr  TJistakces  ri-oN  tiik  Surface  op  tub  Earth  by  Mkans 

OF   AK    ApPARATI'S   CALLED   AN    OoOStCTKIt. 


» 


ProTided  with  this  iastramettt.  instead  of  being  obliged  to  measure  land 
slowly  and  laboriouHly  with  the  ohahi  or  conl,  it  is  powtble  in  Irnvcling  in  a 
Tcliicle  to  know  ihe  distances  made,  acoonling  to  the  nnmber  of  revohitions  of 
tlif  wheels.  Othcre,  it  is  true,  have,  previous  to  iis,  mndo  known  c-rtain 
nietbods  of  accoropliubinfif  the  mime  object;  but  ever)*  one  will  be  able  to  decide 
between  the  instnmiont  rlescriU'd  here  by  ns  and  those  of  our  prc^lecossora. 

[^t  xm  imagine  an  apparattiit  in  the  fomi  of  a  box  (Fig.  1)  in  which  h  con- 
tained the  entire  uiacliine  that  wc  are  to  describe.  TTpon  iho  bottom  of  the 
box  reftle  a  cop|>er  face  wheel,  .\  B,  having,  niv,  eight  t-eeth.  In  the  bottom 
Uiuru  it)  an  opening  In  which  a  rod,  lixed  to  the  hub  of  one  of  the  wheels  of 


no.    l.—nsaONV  UlMIUBTER   Kllll    \tUlli:LAa». 
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tLe  vehicle  and  engaging  at  every  rorolntion,  ptinlios  forward  one  of  Uie  teeth. 
which  18  roplawd  by  tlic  fullowiu^  one,  and  so  on  iiuletinitoly.     Wheiioe  it 
re«i)ilt8  Uiat  when  the  nOieel  uf  ihe  ve)iic-le  has  inwlc  oight  re?olntion8,  the  face^ 
wlicei  will  have  miulo  one.     Now,  to  the  center  of  the  latter  there  is  tlxed  jjcr- 
jjeiulksulurly,  by  ontd  of  iLs  extremities,  ii  Berew  which,  hy  its  other  extremity, 
eiigiige-s  with  a  crowtpiece  (ixed  Ui  the  sides  of  the  box.     TIiib  screw  gears  with 
the  teeth  of  a  wheel   wiiirse  jil»tio  in  perpend iciihir  Ut  the  bottom  of  the  bo? 
Tliii;  wheel  is  provided  with  an  axle  whodo  extrcmitioe  pivot  againnt  the  sides  of 
the  box.      A  poittoii  f>[  this  uxlo  \e  prtniJt'd  witli  Bpirak  funned    in    il«  «mr- 
fftce.  BO  that  it  bee^mos  u  screw.     Wilh  this  Hcrew  U)0]"«  geare  ii  toothed  wheel 
parallel  with  the  bottom  of  the  box.     To  thiti  wheel  ii  fixeil  an  axle,  one  of 
the  extremities  of  wliieli    pivots  iipon   the  bottom,    while   the  other  entew 
the  eiVMiHpiece  lixeii    to  the  ^ides;  and  this  nxlo  Hkeuii^e  carries  a  ttcrew  that 
gears  with  the  teeth  of  another  wheel  placed  perpendicnlar  to  the  bottom. 
ThiH  arningement  may  W  eontinuetl  ns  long  as  may  lie  deisireil.  or  as  long  aa 
there  iij  Hpare  in  tiie  box;  for  the  more  nnmevonR  are  the  wheeU  and  screwa. 
the  hmger  will  be  the  nmtii  lliiit  iniu  will  be  able  tn  nii>!iHiire. 

In  fact,  everj-  screw,  in  making  one  revolution,  causes  the  motion  of  one 
tooth  of  the  wheel  with  whieli  it  gears;  no  that  the  wirew  carried  by  the  fai* 
wheel,  in  revolving  once,  indicjites  eight  revolntions  of  tlie  wheel  of  the  vehicle, 
while  it  move-s  only  one  tooth  of  the  wheel  upon  which  it  acta.  So,  too,  the 
Baid  toothed  wheel,  in  making  one  revolution,  will  catit^e  the  M^rew  fixed  to  '\U 
phine  Ui  make  one  revfjlii  lion,  and  a  single  one  of  tlie  teeth  of  the  sncoeeding 
wiii^el  will  Ui  thrust  forward.  Conse(juently,  if  thi«  new  wheel  has  again  thirtv 
teeth  (and  this  is  a  reationable  number),  it  will,  in  making  ouo  rerolntion,  indi- 
cate 7.200  revolntiona  of  the  wht^el  <if  the  vehiele.  Tx>t  urt  Ktip|>iise  that  the 
lutlor  is  ton  cubits  in  cirenrnfereni:e,  and  this  wonld  ho  72.'XiO  etibiu.  that  \s 
to  Bay,  180  furlonge.  This  appli<<«  to  the  second  toothed  wheel.  If  there  are 
others,  and  if  the  number  of  teeth  likowitio  iaereiu^es,  the  length  of  thy  journey 
that  it  wilt  be  possible  tu  measure  wilt  increat^o  proportionally.  Unt  it  ie 
Well  to  make  uae  of  an  ap}HiraUis  eo  cctutrncted  that  the  distanec  which  it  will 
be  able  to  indieate  does  not  much  exceed  that  which  it  \f.  pos^lblo  to  make  in 
one  day  with  the  vehicle,  tfince  one  can,  after  measuring  the  day'ti  ronte.  begiu 
anew  for  the  following  route. 

Thiit  i^  not  all.  As  one  revohitton  of  each  screw  does  not  correspond  with 
mathematical  accuracy  and  precision  to  the  escapement  of  one  tooth,  we  shall 
in  an  express  experiment  cause  tlie  first  screw  to  revolve  until  the  wheel  iluu 
gears  with  it  has  made  one  revolution,  and  sluill  eiumt  the  number  of  time? 
that  the  wheel  will  have  revolved.  I^et  na  suppooe,  for  example,  that  it  hai 
revolved  twenty  times  while  the  adjacent  wheel  has  made  a  single  revolution. 
This  wheel  has  thirty  teeth;  therefore,  twenty  revolutions  of  the  face  wheel 
correspond  to  thirfy  teeth  of  the  t<Kitheil  wheel  moved  by  the  sorew.  On 
the  other  hand,  the  twenty  revolutions  allow  lG<_t  teeth  of  the  face  wheel  bi 
escape,  and  this  makes  a  like  number  of  mvolutinns  of  the  wheel  of  the  vehi- 
cle, that  ia  to  say,  1,G00  cubits;  cousequcutly,  a  single  tooth  of  the  preceil- 


iDf;  wheel  indicates  53}  cubits.     Tbua,  for  example,  when,  in  starting  from 

^■tb?  origin  of  the  motion,  the  toothe<l  wlicel  M'iil  Imre  revnlretl  }iy  fifteen  t«ct)i, 

^Bliis  will  in'lio^tte  800  cubit«,  say  two  farlonj^s;  upon  this  same  wheel  we  shall 

^Htfacrcfure  write  d3J  citbitg.     Making  a  similar  falculHlion  fur  the  nllier  toothed 

^*irh«le.  we  shall  wriUi  upon  each  one  of  them  the  number  that  porresponile  to 

U      it.     In  this  vay,  after  we  iiBix-rUin  liow  many  tes^tli  t-iu-b   ban  moved  forward, 

j^hre  ftball  know  by  tbo  same  the  distance  that  we  have  traveled. 

^^     Now,  in  order  to  bo  able  to  determine  tlie  ditftaiu'o  travelecl  without  having 

Ut  open  the  box  in  order  to  i>ee  the  teeth  of  eac^h  wheel,  we  are  going  to  t^how 

lioir  it  10  prM«ib)e  to  ctttimat**  the  Ecni^'th  of  the  route  by  nteaiiit  of  an  index 

^^lJtoe<l  upon  the  external  faces.     I^t  ns  admit  that  the  toothed  wheels  of  which 

^P^o  havu  #poken  are  bo  arniDged  as  not  to  touch  the  sides  of  the  box,  but  that 

Mieir  aile^t  prnjin^t  extornnlly  and  are  Sfjiiarcitd  ko  as  to  rei^eive  indexeH.      In  this 

way  the  v;hecl,  in  revolving,  will  cauBo  it«  axle  with  its  index  to  turn,  and  the 

latter  will  dea:!ri1)e  upon  the  oxtorinra  circle  that  wo  shall  divide  into  a  number 

of  parts  e^iual  to  that  of  the  teeth  of  the  iuteriur  wheel.     The  index  sbouUI 

^hare  a  length  siifficiont.t4>  dcscTibe  a  tircumference  greater  than  that  uf  tlm 

^bhoel,  «o  tiiat  such  circumfercucc  may  bo  divided  into  ]>art8  wider  than  the 

^^nterval  that  eeparates  the  teeth.     This  trircle  should  carry  the  nund)er  already 

marked  npnn  the  interval  wheel.     By  this  means  we  bJibII  see  upon  the  external 

snrfat%  of  the  box  the  lenj:;th  of  the  trip  iiiaile.     Were  it  imjiosKihIe  to  pre- 

,  ^  Tent  the  friction  of  the  wheels  against  the  j^ides  of  thy  box,  for  one  reason  or 

^nitnothor,  it  woidd  then  bo  necessary  to  lilo  tlieni  off  snfticicntly  to  jhrevent  the 

~  sppuratu-i  from  being  ira()eded  in  its  operation  iu  any  way. 

Moreover,  as  Mtme  of  tlu*  to«jtlied  wheels  are  porjiendieular  to  and  Others 
parallel  with  the  bottom  of  the  box,  bo,  too,  the  circies  desoribed  by  the  indexes 
will  bo  Bomo  of  them  upon  the  sides  of  the  box  and  others  ujion  the  top. 
Consequently,  it  will  be  neoeasar}*  to  t»>  manage  that  the  side  that  carried  no 
circle  shall  eerre  as  a  cover;  or,  in  other  wonU,  that  the  box  shall  l>o  closed 
L^aterally. 

^H      .\nother  engineer,  prolmbly  (IrH-eo-Lutin.  t?ince  he  exproKEos  distjinces  some- 
^Hme«  in  miles  and  sometimes  iu  stadia,  hns  pointed  out  an  arrangement  of  a 
^Hifferent  syHtem  for  measuring  the  progresK  (if  a  ship. 
^1     We  iihall  deficribe  tbi^  apparatus,  which  we  illu><trato  in  Fig.  d*. 
^H      Lot    A  B  be  a  screw  revoliniig   in   its  snpport^.      Let  na  siipprwie  that  it8 
^Bhread  moves  a  wheel,  J.  of  81  teeth,  to  which  ib  tixed  another  and  parallel 
^nrbeel,  K  (a  pinion),  of  nine  teeth.     Ijct  ns  suppose  tliat  this  pinfon  gears  wiib 
^another  wheel.  Z.  of  100  teeth,  and  tlL-it  to  the  latter  is  fixed  a  piriinn,  U.  of 
18  liH'tli.     Then  1ft  us  suppose  that  tlnx  pinion  gears  with  a  third  wheel,  H, 
of  72  teeth,  which  likewise  is  provided  with  a  pinion,  K,  of  18  teeth,  and  again 
that  thiM  pinion  eii^ugeti  with  u  wheel,  .1,  of  100  teeth,  and  so  on;  so  that 
finally  the  la^^t  wheel  carries  an  index  so  arranged  as  to  indioikte  the  number 
ot  stadia  traveled. 

On  the  other  hand,  let  its  Cfniiitrui-t  a  ntur  wheel,  M.  whose  {lerimetnr  Is  flvo 
JjCt  tia  suppose  it  perft-ctty  circular  and  ul^xcd  to  the  side  uf  a  vesael 


BOOK  III. 

SCIENCE  IN  THE  THEATER. 

CHAPTER   T. 

BEHIND  THE  SCENES   OF  AN  OPERA  HOUSE. 

It  would  be  difficult  to  find  anyone  who  would  not  like  to  go  behind  the 
curtain  of  a  great  opera  house  to  see  how  realism  in  given  to  the  performance. 
and,  incidentally^  to  gain  an  insight  into  that  mysterionB  world  upon  the  stage 
which  always  has  BDch  an  attraction  to  opera-goers.  Before  describing  in 
detail  the  commodiouB  stage  of  the  Metropolitan  Opera  House,  New  York 
City,*  we  will  consider  for  a  moment  a  typical  English  stage  which  is  the  pre- 
decessor of  most  stages  in  America.  America  is  unfortunate  in  having  bo  few 
really  great  opera  houses,  so  that  the  description  of  the  English  stage  will 
answer  for  most  of  the  theaters  and  opera  houses,  with  the  exception  of  the 
Metropolitan  Opera  Honse  and  the  Auditorium  in  Chicago,  both  of  which 
have  features  of  interest.  For  our  description  of  the  English  form  of  theater 
stage  we  are  largely  indebted  to  a  series  of  papers  by  Mr.  Edwin  0.  Saclis, 
architect,  in  the  London  "Engineering,"  beginning  January  17,  189G,  and 
appearing  at  irregular  intervals  for  a  year  and  a  half.  This  valuable  series  is 
most  profusely  illustrated,  and  forms  a  treatise  of  great  value.  Mr.  Sachs 
has  written  other  works  on  opera  houses.  In  this  connection  may  be  men- 
tioned the  French  work  "  Trues  ef  Dicors,^''  by  M.  Georges  Moynet,  architect. 
This  book  is  of  rather  more  popular  interest  tlian  the  series  of  Mr.  Sachs.  It 
describes  the  ordinary  equipment  of  the  stage,  but  includes  the  obtaining  of 
special  effects  on  a  large  scale.  The,  modern  adjuncts  of  the  theater  stage, 
such  as  hydraulic  platforms  and  bridges,  are  not  neglected.  Many  of  the  illu- 
sions which  are  illustrated  in  the  present  workare  described  in  it,  and  at  least 
one  of  them  appeared  first,  we  believe,  in  the  "  Scientific  American." 

Before  describing  the  ordinary  English  stage  and  tliat  of  the  Metropolitan 
Opera  Honse,  a  few  generalities  are  in  order.  Tiie  audience  really  sees  a  very 
small  proportion  of  the  stage,  for  behind  the  curtain  is  an  enormous  rectangu- 

•The  editor  Is  indebted  for  courtesies  to  Mr.  William  Parry,  stage  manager  of  the  Mctr<>- 
politan  Open  House  ;  to  Mr.  C.  D.  McOiebaii,  tlie  stage  machiuist  ;  to  Mr.  Edward  Siedle, 
the  property  master ;  and  to  Mr,  Stewart,  tlie  electrician. 
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lar  Btructtire  vliich  \s.  netinlly  innch  liiglier  tlian  tlic  roof  of  the  aiiilitorium. 
TbU  great  height  U  i-ondcrc<l  necessary  ia  order  to  raise  the  hanging  scenes  up 
biHlily  without  rtscrtiiig  tu  tlie  nisoeesity  of  rolling  them  np.      Oreut  «paoe 
is  alw>  nec4lei)  for  the  ropes,  ptillcrK,.  and  other  mechanism  ased  for  working 
the  curtains,  ihop  Mjeniw,  ami  tiunUrs.      Kver^tliing  above  the  arch  of  the 
proscenium  is  termed  the  "  fliee."     The  atage  proper  is  the  rectangular  plat- 
form n^Hiii  which  tho  ilraina  i-t  given.      lu  width  in  usually  regulated  by  the 
width  of  the  t^pace  devoted  to  the  orcheolra.     There  is  considerable  spac«  at. 
ejieli  Mdeof  the  stage  for  working  epaco.    It  is  hero  that  the  '*  wing'*  or  "side" 
scenes  are  stored  for  the  various  nceiies  of  the  ojwra,  and  it  is  liere  that  tb^ 
nngers  nud   the  bidlet  wait  before  going  before  the  curtain,  through  the  bp- 
callwl  ■'  cntmni^'W  "  into  which  the  dfi|ith  of  the  stage  is  divided^  the  nnmbet- 
of  entrauuijrt  dejiending  niton  the  nunihur  of  wings. 

The  floor  of  the  stage  runs  fi-om  tho  foiiUiglits  to  the  rear  wall  of  the  build- 
ing, but  usually  the  hiht  fow  ft'i't  of  l.he  Ktiigf-  are  not  utilized  bv  the  porform- 
ers,  as  the  scenery  is  nsnally  painted  there  in  wJiat  is  railed  t)m  "  paint  room.'* 
It  is  hero  that  a  platform,  called  tho  "paint  bridge^'*  was  formerly  miaed 
or  luwere<l,  ^riving  access  to  all  part«  of  the  cAnrus  which  was  being  pointed. 
But  now  the  paiutfrnmesare  usually  run  npnnd  down>  while  tbo  bridge  ranuuDi 
stationary.  The  stji^  is  divided  widUiwise  into  Beotions,  and  tbeee  sectione  (if 
the  stage  floor  can  be  raised  or  lowered  us  desired,  und  it  is  also  ammged  id 
that  SDCbes,  or  |K>rtionAof  scene,!;,  may  bo  dnipjied  d<iwn  through  the  floor.  As 
the  scene)*  raided  upwards  have  to  bo  taken  out  of  sight,  the  soenos  which 
are  loworod  beloa*  the  stage  flrmr  have  UkowiHe  t<t  diKappe-ur  from  the  view 
of  the  audience.  This  results  in  deep  cellars  under  the  titago.  The  cellar 
should,  of  course,  be  a^  high  as  the  proi'troniurn  ajierture  throu^'h  which 
the  audience  views  tho  scene;  but  this  is  often  impossible,  and  various  means 
are  employed  to  give  a  great  depth  to  tho  cellar.  This  is  sometimeB  man- 
aged by  raising  tho  orchestra,  or  pit,  above  the  ground .  bnt  this  ia  apt  to  moke 
the  theater  uupoprilar  with  Ux^o  who  patronize  the  gikllerics,  as  it  nooeaeitatca 
a  greater  climb;  and  if  the  orchestra  is  depressed  below  the  street  level,  it 
reqnirtie  that  the  cellar  Khali  lx>  Mink  in  kii  nmrli  further.  This  increases 
the  difliculty  of  drainage,  and  tlte  prei«ence  of  water  may  bo  a  constant  source 
of  aunoyanec. 

We  will  now  describe  a  typical  wooden  stage  of  tho  English  tj-pe.  England 
is  the  home  of  excellent  stage  management,  aiul  an  Knglixh  properly  nuwU'r  is 
known  all  over  the  world  by  the  excellence  of  his  work.  In  Kngland  large 
sums  are  spent  on  costly  producliong,  and  the  armngcments  which  are  provided 
when  the  etage  is  built  permit  of  lightning  changes,  which  are  bo  popular 
there.  In  this  country  the  (juestion  of  expense  prevents  such  elaborate  fittings 
as  those  in  Kngland.  There  are,  of  course,  important  e-tceptions  to  this  nile. 
In  tlie  Dommoner  English  and  American  HtagoH  there  has  bceu  so  little  prog- 
ress that  Mr.  Sachs  notes  the  fact  that  there  is  little  difference  between  *' the 
ordinary  Ix>ndon  i^tage  of  ISH.i  and  the  stages  of  1750."  One  reason  that  the 
theatere  oa  tho  continent  of   Euroiw  have  Buoh  excellent  stages — stagea  In 


which  the  ability  of  the  architect  and  engineer  arc  taxod  to  the  ntratwt — is 
that  tbey  aro  very  largely  assisted  by  subveBtiona  from  oithor  tiie  govcntinout 
or  the  municipalities  ;  eo  it  is  Htllo  wouder,  then,  tliut  we  have  m  many  opleiidiil 
examples  of  tlie  most  nioderu  stages  in  Kurope.  In  the  prueitt  chapter  the 
word  "theater"  maybe  coiisiderc<d  to  mean  cither  a  theater  for  tlie  spoken 
drama  or  an  opera  houeo. 

The  tojt  of  the  stage  is  known  as  the  "rigging-loft,"  or  '"gridiron,"  and 
consists  of  a  wooden  or  iron  Ktago  cuni^mtied  nf  an  (>{K'n  flour  laid  npan  the  tie- 
t)«ani8  of  the  principal  roof  tritesea.     A  comjlilenihlc  weight  hiw  to  be  supportwl 


iiir  lie  TnK  uiihimeiin 


npon  this  gridiron,  for  tntm  it  depentl  alt  the  '"cloths"  (dropsl,  **lK)rders," 
and  "gas  battens."  The  strength  of  the  root  iw,  therefure,  caloiilaled  so  as 
to  sustain  this  great  weight.  In  some  continental  theatent  there  are  two  grid- 
irons. The  gridiron  is  also  railed  the  ri<;ging-loft  on  acoftnnt  of  the  fiirt  that 
the  scenes  aro  "rigge<i  up"  by  n)j»c)*  from  this  floor.  'Jlie  sct-nes  iin.'  nii:^-4l 
and  lowered  from  this  level  by  means  of  rojKS  paHtting  through  tlii!  K]Mict!«  in 
the  Boor,  over  blocks  with  wheels  in  them,  on  to  the  drum,  and  thence  down 
bo  the  "  fly  floors  "  U-low. 

tOur  engravings  «how  the  upper  and  the  node.-  sicTe  of  the  gridiron  of 
ft  Castlo  Sijuare  Theater,  in   Bopton,  Mam.     TIub  gridiron  bos  some  inter- 
esting features  nut  possessed  by  the  stage  of  tbo  Mctroitolitau  Ojwru  Ilouso, 


which  will  he  dcsorihoil  a  liltle  fiirthfir  on,  tut  nt  the  Metropolitan  Opera  House 
therp  arc  no  iviu<lliuisc!f  on  the  grUliron.  The  windlasaea  are  nmd  to  nam 
heavy  weights  BtiKjientlml  frdiii  the  gridiron,  and  are  uf  the  greateet  ponible 
U8©  in  aSrinl  ballets  aud  other  tiieatriual  perfornmnces.  Il  will  be  aeon  that 
the  gritUron  la  in  reality  nothing  but  a  slatted  floor  etippurted  by  iron  ■ 
girdt-ra.  The  n>j*eK  will  bf  eeen  piiKHing  over  the  pulleys  to  whore  they  rle(*ceiid, 
at  regular  iiittirvaU,  Uj  raise  the  drojw.  Our  second  engraving  ahowa  the  under  , 
eide  of  the  gridiron,  and  the  drops  and  borders  which  are  auspemleil  from     ■ 
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it.     It  givra  an  excellent  idea  of  the  uiaxc  of  ropee  which  hang  from  the  grid- 
iron. 

The  flies  conaist  of  gallerieB,  on  both  nidea  of  the  Btage>  running  from  the 
proscenium  wall  to  the  buck  wall.  The  *'  fly  rail "  consiatB  of  a  girder  made 
cepecially  strong,  to  take  tht-  weight  and  pull  of  the  ropiw  and  econee  which  aro 
brought  down  fmm  the  gridiron.  Each  cloth  or  gas  Iwitten  hung  from  the 
gridiron  htiti  four  nr  Cwc  mp8K  hy  which  it  hangs,  and  thofio  arc  all  brought 
orer  the  pulleys  in  the  gridiron  floor  dcnvu  li»  the  iUes,  where  they  are  made 
fatit  on  liflaying-piuH  or  cloatu  fixwl  to  tbo  fly  rail,  Tlip  "fly  floor"  is  sup- 
ported by  joists  running  from  the  fly-rail  girder  into  the  wuU  of  the  Bitage. 
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On  the  fly  floor  nre  oiXew  pliicpil  windlasnefl  nsed   to  raise  the  hejivv  weighte 

i^which  are  snapendcd  from    the  griUlruii.     The  loml  is  usually  roliered  by 

janterweighte  which  ure  placed  againflt  the  n-all.     Thu  counterfreighte  are 

isaallT  encased,  to  minimize  the  danger  of  accident  in  case  the  rojje  breakn. 

The  '*  fly  galteritw  "  are  usually  two  tiers  in  uuniber,  hut  in  very  Ia)"gc  theaters 

L*re  are  often  three  tier*  of  fly  galleries,  one  al»?e  the  other.    Nearly  all  the 

'working  of  the  flics  is  done  from  ono  side  of  the  etage.     The  flies  are  oftou 

c^xinected  by  a  bridge  a;;aiiitit  tlie  back  wall  of  the  fltage,  and  fioinotimeg  there 

are  intenxiodiate  narrow  bridges  among  the  wonery.     Th(»e  enable  the  "fly 

impn  "  to  crties  the  ctiipe  f]iiickly  withont  nooessitating  their  coming  down  to 

he  lerel  of  the  stage.     In  uioderu  etagea  of  the  better  ulasa,  iron  and  steel  con- 

ttractiou  i«  Terr  largely  mtod  for  the  gridiron,  flies,  etc.,  and,  of  eourw,  tends 

UecresKc  the  danger  from  lire. 

Nearly  all  iif  the  older  etogo  floors  fall  tliree-cightha  to  one-half  inch  in  a 
ot,  from  the  back  to  the  front,  in  order  to  cniiblu  the  nudietice  to  hco  the 
or  Biuger  as  be  retires  "np"  the  stage;  but  in  modern  sUtgos  tlie  llnors 
usaally  level,  oa  then  the  scenery  can  Iw  ect  plumb.     The  divisions  of  the 
are  nnmennis.  and  include  the  imaginary  divieione  called    for  by  the 
direetioos,  and  the  actual  diviBiona  of  the  stage  into  *'  traps,"  ''Blidere,'* 
**  bridgea."     The  imaginary  diTitncns  need  not  enticern  us  here. 
In  the  front  and  center  of  the  stage  is  a  trap  called  the  *'  grave  trap,'*  on 
int  of  its  ui;t!  in  the  grave  scene  of  "  Handot,''     It  is  a  nniall  wuoden  plat- 
made  to  rise  up  and  dovu  In  grooves  between  four  uprights.    The  stage 
hay  have  otbtT  tra{x>.     Thy  tnip  as  uii  aid  in  stage  illusions  is  referred  to  in 
Jhaptt-r  IV.  of  Book  111.  of  the  pretent  work. 

In   ordinary  atages   the   trnjts   arc   flooretl  over,  and  before    thuy  can   be 

a  portion  of  the  floor  of  the  stage  htis  to  be  removed.    This  is  done  by 

liog  a  levor  and  letting  tlio  section  of  the  floor  drop  into  a  groove  and 

under  the  immovable  parts  at  the  side  of  the  stage.     The  opening  left  in 

the  stage  is  filled  by   the  floor  of  the  iu»!eiidiiig   tniii.      Piu-k  of   the  grave 

Lp  there  are  three  narrow  stripfi  of  openini^tt  which  are  technically  cjilled 

lirlers,"  then  a  widyr  opening  which  is  kiuiwii  oh  the  "  lindgc.'"    The  rest  of 

he  stage  is  taken  up  by  alternate  bridges  and  sliders.      The  sliders  consist  of 

larraw  stripa  of  wood  which  are  made  to  slide  horiaiontaUy,  right  and  left, 

imler  the  stage.     They  ^lide  in  grooves  cut  in  the  joiets,  and  are  movod 

fbackwards  and   forwanltn   by  means  of   ro])e8  which  wind   aroinul  wiridtiissea 

which  are  operated  from  the  mezKanine  floor  underneath  the  stage.    When  both 

I  sliders  are  slid  away  right  and  left,  the  oi>en  space  in  tho  floor  and  the  space 

Pnndcrneath  is  knomi  as  tlic  "  cnt,"  and  it  is  in  the  "  cnt "  that  the  scenery  is 

placed   which  is  to  be  raisud  np   from   below.     Scenes  are  rnised  up   the 

** slider  cuts"  by  means  of  lengths  of  wood  sliding  up  and  down  in  grooves 

forming  very  wide  and  narrow  elevators.      The  M;eno  Is  attiurhetl  to  the  lower 

bar.     Tho  flrxir  of  the  bridge  is  like  the  slider  flfK)r  in  constniction;  the  only 

^^difference  is  in  the  width  of  the  o[M>ning  left  in  the  titage  when  the  section 
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iWTvi  08  tlio  Opening  which  Ib  left  in  the  Rta^o  where  tho  bhUfie  'm  rorooved  w 
iiHt'iI.  Tlie  bri(Jge  is  iisal  to  raiw  litHiilviiiiy  lit-avy  awne,  furniture,  or  u  L'toup 
of  figures,  but  it  only  raiees  its  Iwirl  level  witli  the  st^e,  while  some  of  the 
now  liydmulirr  brMl;;(W,  <ir  tlie  couiiterhuliuKKHl  rising  bridge,  which  we  will 
shortly  describe,  permit  of  lifting  tho  piirt  of  the  scene  to  any  height.  There 
have  recently  Ijcen  [nauy  reforms  in  thiti  part  uf  etngo  niftnagennent.  The 
level  underneath  the  stiige  flfur  ia  kiujwii  at,  the  mezzanine  floor.  ThJ^  is  X\vf 
working  level  for  ull  the  trnps,  sliders,  and  bridges,  and  it  is  on  this  level  that 
all  tho  windlaiyi™  uro  jihu'ecl  whieli  wiirk  the  ropes  to  remove  the  slidere, 
bridges,  etc.  Tho  inezzHniue  takLw  the  eanic  poBJtion  regarding  the  manipula- 
tion of  the  Kt)tge  itiiudiinery  lielow  tut  dour;  the  lly  ^'allery  ubuvu.  In  some  cnees 
tlio  mezzmiine  tloon*  are  nmUiplied  so  that  there  are  three  «>r  four,  Tlio 
iowBBt  level  of  tho  «tiigo  la  known  as  the ''eclhir,"  or  "  well."  Fr<«n  the 
cellur  (jpriiig  the  iiprlghta  which  tiup])ort  the  joistti  of  the  Ktiigo  lloor.  At  the 
bottom  of  the  cellar  are  pluccd  the  drunu  and  shafts  nMnl  for  lifting  the 
bridges.  In  many  theaters  there  is  what  i«  known  as  the  "buck  stage."  It 
has  no  movable  portion,  no  gridiron,  fliee.  or  cellar.  This  Rpaco  is  moirt 
useful  for  distant  sc-enes.  In  the  finest  etuges,  us  tliut  of  the  Vieuiia  Cimrt 
Theater,  tbo  entire  cellar  U  constructed  of  inin  and  steel,  and  everyUiiug  ts 
worked  by  hydnhulti!  powi-r,  Scerict*  are  iml  only  ndsed  up  from  the  ct'ljur 
uid  let  down  from  the  gridiron,  but  are  jdiio  "  built  np  "  i;ii  tho  stoge.  .Such 
scenes  may  bo  only  email  *'  proflle  strips,"  or  they  may  W  large  constructions 
like  a  throne,  in  which  tho  hoavy  funndatiinis  called  "nwlnims"  ruu  iu  on 
wheels.  Where  the  run  uf  the  \.i\\QT^  is  to  Ixj  h>iig.  i<onietlines  they  are  built 
at  groai  expeiiBO  and  are  very  iiigonious;  but  they  always  take  up  cunsidenible 
room,  and  require  time  to  adjust. 

In  contitient4il  thentere  wliat  is  called  tho  "chariot  and  pole *' te  largely 
utieil.  Xurrow  slits  in  the  etugc  permit  of  an  upright  pole  pasenig  through  it, 
tho  scone  being  fartUntcd  tu  it.  The  truck,  or  "chariot,"  wliieb  supports  the 
pole  ruus  on  tho  floor  of  the  mezzanine  on  rails.  This  manner  of  shifting 
the  Bpenes  is  flomotiracs  very  UKeful.  Tlie  charii)I.K  can  !)«■  worked  singly  or  in 
gangs,  and  they  can  be  wurkt^^d  stmultaneouHly  with  the  borders  and  the  drops, 
as  tho  rop08  which  niani|uilate  tliom  can  tA\  be  brought  under  the  control  of  one 
drum  or  windlass. 

Having  now  detwrihed  a  utage  of  the  ordinnry  variety,  wo  will  take  np  a 
large  stage  built  on  conscrvativo  lines.  The  stage  of  the  Metropolitan  Opera 
House  is  one  hundrtMl  and  one  fwt  wide,  and  the  deplli  Is  eighty-four  feet. 
The  height  fr*jm  the  stage  to  the  gridiron  is  itiuety  feet,  to  the  first  fly 
gallery  thirty-six  feet,  niul  the  dejith  of  the  cellar  is  twenty-eight  feet. 
Tho  stage  is  divided  widthwise  into  four  bridges  which  run  entirely  across 
the  stage.  liiich  bridge  is  divided  into  four  parts,  so  there  arc  really  siitacn 
working  bridges.  Tho  wiugs,  or  Hide  scenes,  are  held  in  place  by  moans 
of  sliding  scene  post*.  Tbo  general  niethotl  of  securing  tlie  side  scones  by 
scene  frames  and  extension  braces  will  be  nnderstood  by  reference  to  the 
engravings  in  tlio  chapter  entitled  "  Firewurks  with  Pi-ainado  AcceeaurieB," 
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in  the  present  work.  When  not  in  use,  the  wings  for  the  opera  are  tempo- 
rarily piled  against  the  Bide  of  the  house.  At  each  side  of  the  etago  are  huge 
BceQe-rooms.  The  stage  proper  is  supported  upon  an  iron  framen'ork,  and 
there  are  three  mezzaniuo  floors,  thoagh  one  only  is  used.  When  it  is  desired 
to  raise  any  part  of  the  stage  above  the  level  in  order  to  represent  broken 
ground,  or  for  what  is  called  a  "  runway,"  or  for  any  other  purpose,  a  narrow 
trap  door  is  lifted  and  a  man  at  each  end  of  the  bridge  raises  it  up  to  the 
desired  height.  The  bridges  can  be  raised  to  a  height  of  twenty-three  feet. 
They  are  counterweighted>  so  that  it  requires  Tery  little  effort  to  raise  them. 
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PLAN   OF  8TA0B  OF  METItOPOLITAN   Ol'KKA   HOUSE. 


It  is  consideTed  that  witli  this  system  the  stage  can  be  worked  about  as  well 
and  quickly  as  in  the  far  more  elaborate  hydraulic  stages,  as  those  of  Buda- 
Pesth  and  Chicago;  certainly  the  simplicity  of  arrangement  is  a  point  in  its 
favor,  and,  being  purely  mechanical,  it  is  not  liable  to  break  down  at  a  critical 
moment.  The  simple  bridges  are  not  favored  by  all  stage  machinists,  however. 
The  wing  posts  slide  up  and  down  through  the  floor  and  drop  down  flush  into 
it.     They  are  at  the  ends  of  the  bridges. 

In  the  Metropolitan  Opera  House  no  use  is  made  of  the  cellar  for  raising 
np  the  scenes,  as  they  find  it  more  satisfactory  to  operate  the  scenes  from 
overhead,  and  nothing  of  the  London  pantomime  order  is  done-     The  cellar  19 
17 


i,  howeror,  for  Hiorage  piirpoees.     Going  up  several  flights  of  atone 

Btairi.  the  yisitor  arrives  at  tlio  tirst  fly  gallen-.     Hero,  aa  in  tin?  otiu-r  [MirtB 

tbo  bouse,  every  precaiidon  U  tjiken  to  guard  af^initt  tire.      The  floor  i^  uf 

Bnient  reeting  upon   Irou  ginlei'R,  anri  the  visitor  in  at  oticu  struck  witli  the 

jliHity  of  everything.     On  oiw-'h  side  of  tiie  tly  ttallery  is  ti  lar^'e  iron  jiipe 

ihron^h  which  passes  at  frtvjiient  iiit^rviJM  a  ktiw  of  Iwlayirig-pins  lo  which 

MCDred  the  mpea.     All  of  the  drops  and  borders,  na  well  oa  the  cnrtain. 
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jtfo  worked  trom  the  left  fly  gallery.  In  theatrical  jwrlance.  a  aceno  which  is 
itrered  to  the  stage  is  called  a  "  drop.'^  whilu  the  scenes  which  represent  the 
kky  >^^  called  "bonlers."  The  dropg  at  the  Molropolitaii  iiieaBiiro  forty-tive 
jy  fieventv  fi-et.  Tho  pHin*.ed  ranviiseB,  wIu'thiT  drn|tK  or  iKinlei'c,  are  se- 
Burefl  at  the  top.  The  caiivaa  la  heuinied  »>  as  to  jjcrmit  of  a  wootlen  pole,  or 
itb?it,  Iwiug  tliruift  thriingh  it.  Tliii)  har  in  n^inircil  hy  means  of  clam  pa  to 
the  ropes  which  are  to  rai*e  the  scenes  or  drops.  At  the  very  top  of  the 
building,  uiidfriicath  tho  niof,  in  wlmt  is  cQlU-d  the  jfridiron.  It  is  an  iron 
.iramework  which  supports  the  pulleys  over  which  tlio  ropes  run  to  rulse  the 


the  first  fly  frallery.  where  tlio  fly  men  are  localoc!.  In  rnieiiiff  or  iowt'riiijj 
a  twfne,  tliu  Rw  ropes  ure  imlled  at  tlie  sAme  timn,  miil  an*  BWurwl  b>  tlie  fly 
rail  by  meana  of  tlie  U^laying-piiis,  In  all  tlieiilcre  llic  arrangeineDt  in  not 
tlie  siinie  HM  in  the  Metropolitan  ;  in  eorno  caem  tlipry  are  two  orthret'  fly  niU, 
enoli  providwl  witli  ln-Iiiving-pins.  I'gtmlly  ono  rail  will  bo  in  front,  an  eliovm 
in  onr  engraTJug.  aud  tJm  othorti  Iwck  and  at n slightly  liightr  bvcl.  The  roiuM 
for  the  drotw,  ol*.,  which  are  not  iu  immediate  use.  are  fajitcned  to  the  he- 
htying-plne  on  this  rail.  The  fly  nie>i  climb  np  to  Ihe  eenwu]  and  third  fly 
giiUerie*^  when  heavy  twenes  are  to  be  nusod,  aud,  catching  hold  of  tliti  ropod^ 
descend  to  the  Qnt  fly  gallery  on  the  rojws. 
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There  were  one  Imndred  iintl  etglity  coile  of  ru]»c  usot]  iu  the  stage  macliiii- 
ery  of  the  MetropolitaD  Op«ni  ilouso,  eaoh  contaiuinfj  one  thousand  one  huii- 
ilred  feet,  anil  one  lliniismil  feet  of  win*  rupi"  wjw  required  to  hang  each  border 
liirht,  ther  hciii|r,  of  coiirie.  very  heavy.  Twelve  thoaeaud  feet  of  wire  rope 
WHH  needed  fnr  the  uiirtJkiiiB  »iid  bnrder  lighU. 

The  otirtoiu  is  raised  by  hand,  by  menus  of  a  winch  uniiig  wire  ropes.  An 
lutbesUki  L'urtoiii  iit  aUo  provided,  mid  may  bo  dropped  iiiMifiiitly  from  the  level 
of  the  eta^  in  case  of  fire,  so  that  the  conflagration  can  be  contiued  to  the 
**  bock  of  Uie  house.** 

We  pTcsont  an  en]crttv!ng  of  a  corner  of  the  stage,  ahowio"  the  ^'roat  fiwltch- 
board  and  the  prompter's  desk,  though,  of  coiirec,  iu  Cirund  Opera  the 
prompter  talcM  up  his  fioeition  nnder  a  hood  directly  itt  front  of  the  conduc- 
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tor,  jufit  beyond  the  foollighUi.     Thin  hooi]  cnn  W  driijuH-il  down  under  the 
stage  when  not  iu  use. 

.luiit  ticfurti  tht- ronchtiiion  of  the  net  the  eonduotor  of  the  oreheetni  rings 
an  electric  bell  in  tlio  Arorkinf?  fly  gallery.  This  \s  a  nignal  to  the  fly  man  Co 
get  renily  to  lower  the  t'lirtaiii.  for  the  coiidiirtor  knows  the  esiitt  bar  in  the 
mnsio  at  which  the  curUiin  should  descend.  At  the  proper  moment  the  con- 
ilactor  ringB  again,  and  the  curtain  desuenik.  When  the  men  in  the  fly 
gallery  receive  the  fir(»t  eii,'iia]— tliat  in,  the  pipnal  to  get  ready — they  turn  a 
8wilt;h  which  lights  a  colored  clt.N.-.trii;  liunp  diret^tly  over  the  Bnmll  jiroinpl  dc«»k 
bIiowq  in  onr  engraving,  whero  tho  titage  manager  or  hi»  aesiiitant  take8  up  his 
position.  When  the  condnct4>r  rings  the  ciirttiiM  down,  another  (H>lored  clet>j 
trie  lantp  is  lighti'i]  oti  tnrning  on  a  ttwiUUi  by  the  men  in  the  fly  gallery. 
Of  course,  andible  signald  wonid  not  answer.  Tlie  stage  manager  or  his 
afritfitant  stands  in  tnmi  of  the  little  de^^k  and  orders  the  curtain  np  and  down, 
dc|>cnding  n]ton  the  apphui^  of  lliu  lunlienco,  which  governs  the  appearance  of 
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the  artisU.  This  little  corner  very  much  resembles  the  interior  of  the  conning 
tower  of  a  Fihip.  Hero  nre  Rpmikiiig  U\\w^  nrid  electric  hollts  which  cunneiiL  witli 
all  part«<<>f  the  hutitie,  fruiii  the  box  ollk-e  to  the  celltLr 

The  iiifinriptinns  under  the  bells  arc  its  foilows:  "  Promptor/'  '*  Stage," 
"Office."  "Carpenter."  "MiiBic-Itoom."  "Wardrobe,"  "  Eujrineer," 
"Orchestra."  "  Ujw  Table,"  "Thunder/'  "Trap,"  **Fly."  "Pr«i»rtj, 
Artist,"  ■'  Box  Office."  This  means  of  communication  for  girin^  orders  and 
"cues^'  IB  rery  neefiil;  for  instance,  nhen  the  proper  moment  for  thunder  has 
arrived,  the  stage  mnnoj^r  pushes  tbe  button  and  it  thunders.  Here  i«  also  a^ 
txjok  upon  wliich  is  iut^crnird  the  ex)K-t  timt*  of  beginning  and  finishinf;  the 
variooH  iicC«.  A  door  at  the  right  of  the  desk  gives  acc?ee.a  to  the  etage  in  front 
of  the  curtain;  theiv  is  a  corroiijionding  door  on  the  other  side  of  the  houae. 
The«e  do-'-ira  are  very  uaefni.  as  they  enable  the  arti^ta  to  appear  in  re«ponse  to 
encores,  vrithtuit  raising  the  curtain,  whieli  mcanti  Wh  of  time  which  la  ninoh 
needed  in  changing  the  »cene.  It  is  a  wonderful  sight  to  look  thmngh  the  litile 
peep-hole  in  the  door  at  the  audience.  Tier  ujion  tier  of  epleud idly  clothed 
humanity  naes  np  to  the  family  circle  at  a  tihxy  height  above.  The  whole  ia 
bright  and  gay,  and  in  very  diflcrent  from  the  i>nu-tical  world  behind  the  tctage, 
where  f^tand  the  stalwart  stage  hands  ready  for  their  duties;  bnt,  after  all.  the 
world  behind  the  etage  lias  a  ohurm  which  even  the  casual  vihitor  willingly 
adniittf. 

The  electric  lighting  of  the  Opera  Houne  ia  very  interedting,  the  switch boani 
eapeolally.  It  U  believed  to  he  the  fineat  theater  awitchhoard  in  the  world,  and 
COiit  ft  good-Hixvd  fortntie.  It  is  known  oa  the  Kclly-Ousliing  switchboard. 
From  the  switchboard  every  light  inthehonee  is  controlled  both  in  front  of  and 
behind  the  curtain.  Of  oourw,  the  necessity  of  arn^nging  all  Oie  lights  usol 
u^mn  theKtago  »o  that  thecoloi-it  may  1>e changed,  greailycomplicateit  the  switi-h- 
board.  It  is  arranged  m  that  the  operator  can  move  all  the  rheostats  at  oucc, 
if  deKired,  thus  prtxlucing  a  gnidual  brightening  or  dimming  of  the  lights. 
This  h  done  by  the  large  lever  uL  Lht*  right  of  the  switchboard.  Underneath 
will  Im!  Keen  the  fuses.  At  the  right  will  he  noticed  a  nnnibpr  of  small  flwiluhiw. 
Thetiti  control  the  pilot  liglito  which  are  fastonod  at  tlie  to])  of  the  switchboard. 
Theso  pilot  lights  show  the  exact  coudition  of  every  Ught  both  in  the  house  and 
on  the  stage;  and  the  electrician,  who  has  abaohite  control  over  all  the  lights 
from  the  great  su'itchhoani,  can  see  at  a  glance  what  lights  he  has  on,  whether 
red,  blne»  yellow,  or  white,  and  their  brightness.  Tlie  footlights,  which  aro 
between  the  conductor  and  the  curtuiu.  am  providiKl  with  (tfty  cand)e-|M)wer^ 
lamps.  The  drop  scenes,  and  f^|ieci»lly  the  bordere,  are  lighted  by  meana! 
of  what  are  called  border  lights.  The  border  lights  considt  of  a  batten 
wliich  runs  clear  across  the  stage  and  which  id  suspended  from  the  grid- 
iron by  means  of  wire  ropes,  The  batten  ia  backed  with  a  tin  ru(le<:tor. 
Tliere  are  two  hundred  and  thirty-four  lamps  in  each  of  the  border  lights, 
which  are  eight  in  numlMir.  Tlie  electrio  lamjis  are  of  thirty-two  cnndW 
powcr,  and  arc,  arranged  alternately  in  colon*  of  red,  whitc^  bine,  and  yellow. 
It  is,  of  course,  possible  for  two  of  the  colors  to  be  turned  on  at  oncolf  desired 
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Anj  dogpree  of  hrightnces  may  be  obtained  W  miiTiipiiIating  the  rlieostaU  on 
ttie  BvitcUbounl. 

The  cables  for  furuuliiiig  the  electricity  for  the  bonier  Iig)it<i  are  attnched 
At  iht-  level  of  the  firnt  6y  gtUlery  on  the  right  side,  or  the  sitle  np^Hwittr  to 
tbu  working  fly  gallery.  Thu  bonier  light*  iire  nsniilly  mointoiiied  at  a  height 
just  above  the  first  (ly  gallen-.  In  aim  uf  any  hreakdmrn  in  tlie  electrical 
gystera,  gaa  is  pro^^ided  for  the  boniera  ami  the  /rw>Uiglite,  the  biiniers  beiug 
nred   to  the  liattcnH  of   the  border  lights  the  hhihp  uk  tlie  cleetrio  tights. 

iibbpr  tiiliet)  which  fnrnish  the  mipply  uf  gaii  are  altaclieil  on  the  Aime  side 
as  tho  i'le(!tric  caLle.  At  the  fcideft  of  the  proeceniiim  ojiening  are  w}mt  are 
culled  "Bide  lights,"  They  are  one  hnndred  in  number,  and  are  of  sixteen 
cundle-poMTcr.  They  are  provided  in  the  four  colors  already  mentioned. 
Vp  in  the  finst  (ly  gnllcry.  at  the  side  uf  the  btjrder  lights,  are  eighteen  arc- 
light  projectors,  nine  lo  the  side,  wven  of  nhiuh  am  whitt  are  called  "open 
boxes."  that  is,  tliey  ha\e  a  ground-glaes  front,  and  two  of  thorn  are  provided 
witli  IirnBOB  and  are  called  "lens  l>oi(eB."  Tliese  arc  lights  take  the  phice  of 
tlie  old  calcium  ligliia.  and  iwe  better  and  more  economical.  The  wings  are 
lii;bLcd  by  what  arc  called  "  bnnch  lightfi,"  cevernl  iri(;undesc*iiL  liglit*i  l>eing 

laced  in  front  of  a  ret1ect(>r.     They  are  supported  hy  a  standard.     The  electric 

ght  can  be  obtainol  at  nf>arly  all  jHirta  of  the  sUge  tvom  boxefi  which  are  pro- 

ded  with  on  iron  cover.     C,m  may  also  be  had  for  use  in  varione  effects. 

n  some  openw,  ae  many  m  a  thoiieaud  incandescent  lights  may  he  going  on  the 
fftage  at  one  time,  in  addition  to  the  arc-light  projectors  already  refefred  to. 
|There  is  little  wonder  that  iniiier  this  inten&t*  light  (he  ordinary  complexion  ia 
led,  and  artifice  is  rof^uireil  to  come  to  the  aid  of  njicnre.  There  are  about 
nine  thousand  incandescent  lights  in  the  entire  hout>e,  ulthongh  tbey  are  not  nil 
naed  at  one  time.  Every  part  of  the  honac  is  beantifully  lighted,  oven  to  the 
ocllara. 

When  the  Opera  Honsa  is  nsed  for  balls,  splendid  chandeliers  are  ueed,  which 
arc  stored  in  the  collar  when  not  in  use.  The  whole  stage  and  orchefltra  are 
boardetl  over,  making  a  anperb  ballroom.  The  0[)era  House  does  not  have  its 
own  plant  for  generating  electricity.  It  is  all  ohiained  from  the  street  circuit. 
It  is  believed  that  there  h  lew  risk  of  a  breakdown  or  fron*  fire  than  if  an 
idolatod  plant  wae  provided.  Electricity  is  uBe<l  in  many  of  the  effects  and  for 
running  the  ventilating  fans  and  the  elovatfjrs. 

When  the  bouse  v,)xs  rebuilt  after  t)io  lire,  the  gas  talde  made  way  for  the 

witchlxiard.  llie  complicated  gntt  plot  is  not  used  at  the  present  time  at  the 
Opera  llun^>.  the  electrician  carrying  the  lighting  in  liis  niiud.  the  ellecta 
licing  detiirmined  npon  at  the  rehwirttul.  Much  of  the  lighting  depends  on 
**cueii;''  thus,  in  the  first  act  of  "Siegfried,"  when  Wotan  appears  in  the 
month  of  the  cave,  this  ii^  the  signal  for  light  being  turned  on  him  with  a  pro- 
jector:  and  further  on,  when  he  strikes  the  tttage  with  his  spoar,  white  light  i» 

brown  on  him. 

The  electrical  organ  at  the  Metropolitan  Opera  House  is  interesting.     The 
n  ifaself  is  lixed  in  the  first  fly  gallery  on  thu  right,  hut  it  may  be  played 
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from  luiy  part  of  llio  stage.  At  the  extreme  right  of  the  stage  is  the  orgiii 
trap.  When  it  it;  wif^lieJ  Ut  umj  Uiu  orgiui  either  for  rehearHal  nr  for  a  per- 
formance, the  keyboard  is  raised  bv  the  trap  and  carried  to  uny  part  of  the 
stage,  a  large  cable  currWng  the  wire  which  mne  up  to  the  orgaiu  TbiA 
urraiigement  gives  great  satis fucti on. 

Every  precaution  is  taken  to  gnard  ogainat  fire,  which  onoo  played  siich  liavoc 
with  the  Opera  II(him).      Lines  of  ho«e  are  on  every  floor,  and  automiUic 
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hprinklers  are  in  all  of  the  rooms.  Axes  and  fire-books  ore  disposefl  at  freque'nt 
iiitervalt<.  A  (ircmun  i^  on  the  stage  at  att  the  performiinceR,  and  the  men  are 
carefiillv  traiiiwl  in  a  fire  drill.  The  asbestos  curtain  nfTordti  alMrohile  protec- 
tion to  the  audience,  m  erou  a  fire  of  the  nio?t  eerious  character  in  the  "  back 
of  the  hoii»> "  would  give  the  inot^t  ample  time  for  all  of  the  audience  to  got 
out  comfortably.  It  may  be  drop]>e<1  either  from  the  flies  or  the  stage.  It  ia 
lowereil  at  night  as  n  precaution. 

The  paint  bridge  ia  a  wide  platfonn  nt  tlie  level  of  the  firat  fly  gallery, 
and  furnifilies  a  means  of  oonimnnication  between  the  two  fly  galleries.    The 
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canvas  wbicli  is  to  be  puiuled  U  run  up  tlic  eidc  of  tlio  ]>aiiit  tiriilt'c.  Tlio 
«oenic  orlist  thus  liae  acccsB  to  .ill  i>itri8  of  the  cnnvae.  On  Die  puiiit  bridge 
arc  long  tables  covered  with  large  cRrthen«-nre  diehcs  in  which  the  pnint 
IB  kept.  The  vittitor  will  pi-oluibly  be  HurpriRed  to  nee  the  enormous  quantity 
of  color  uhii-h  is  uaed.  iu  paiotiug  eceuery;  llie  color  i^  mixed  with  a  Bize. 
At  the  >Ictn>politAii  the  nceni^ry  xa  luunted  by  iluyli^ht,  hut  it  coii  al«o  be 
lightetl  ariificinlly  by  incwideecent  lights.  I'lio  production  of  a  new  opera 
necoi^itatpjt  the  making;  of  larj^e  (juntititiee  of  eccner)'. 

The  property-rooms  are  moat  interesting.  Here  you  may  iee  Siegfried'i 
anvilf  hie  forge,  Wotan'fi  fpear,  the  Loheii^in  swan,  or  the  "Hheingold; 
while  under  the  pet-ond  (ly  pidlery  will  Ijc  Been  the  parts  of  "FnfDor."  the 
dragon  in  *'  Siegfried,"  which  willbcdeBcrihod  in  another  cliapter.  Thearmury 
is  a  room  containing  a  vast  collection  of  helntcts.  cattrjucs,  brooBtplatci;,  swords, 
epeur^.  lantenis,  daggers,  etc.;  while  in  a  case  lighted  by  eloctriuity  are  tho 
splendid  joweU,  crovrng.  etc.,  which  make  giick  an  efftctire  a]>pearance  when 
seen  on  the  etage.  Ilt-re  will  nlt>u  Ik'  found  a  model  of  the  old  dragon 
vhich  was  burned  np  in  the  fire.  Hnng  up  on  one  side  of  the  wall  is  an  ele- 
phant's hwid  with  a  trunk  wliifli  la  frwly  fluxihlo,  nnil  in  the  next  room  will  be 
found  the  head  of  a  c:ini«l  wliich  winks  his  eyes.  In  here  aro  also  Btortnl  the 
shiclde  and  wenjions  which  \\\v<  gn^at  artist^i  use  when  thuy  inipcn^unate  North- 
eni  gods  and  warriors.  I'nder  tlie  property  master's  charge  are  modeling- 
rooniB  and  carpenter  ^hope. 

Tlie  day  oa  wlilcli  tho  opem  is  to  be  jierfornied  tho  projitTty  iiia«U)r  gets  out 
all  of  the  things  which  will  Ihj  neetiod  in  the  production.  Tliey  are  carefully 
Btuwed  away  convenient  to  the  stage,  or  Ujioii  it.  sr*  that  tliey  may  lie  brought 
to  their  projHT  place  without  a  moment's  delay.  When  It  is  considered  that 
tho  ftizo  of  llie  objects  varies  from  the  dnigun  to  n  )yuv\i  of  L-anls,  it  will  he  seen 
that  thero  is  a  great  cliance  of  forgetting  something;  but  should  this  occur, 
eTerything  is  arrungod  tt<>  that  th*!  <>r>-or  cnw  bo  i-cniedi<*il  with  tlie  snialle^t  loss 
of  lime.  With  proiwrtiea.  as  with  slage  carpentry,  eveiything  dcjicnds  upon 
iDTcntion,  and  for  every  now  op^ra  tho  property  master  is  obllgofl  to  devise  new 
pmpertio*  and  now  effects  for  which  he  has  ofl^n  no  precedent. 

When  tho  ciiriain  falls  for  good  afu-r  the  mu^rea,  the  stage  mHchinisl 
blows  a  sharp  blast  on  his  whistle,  and  as  If  by  magic  all  the  singers  and 
the  chorus  who  have  not  gone  already,  leave  the  stage,  arid  their  places  ore 
taken  by  a  swarm  of  stage  hands.  The  lly  men  raise  the  drops  and  the 
borders  out  of  the  way,  while  the  men  on  tlie  stage  take  away  the  mova- 
bles and  tho  act  eccnes.  'J'hc  wing  s<«nee  are  unfastened  and  are  placed  at 
tlie  side*  «f  the  stage  lumiH»rarily,  whih-  tiiti  new  net  B<?eneei  arc  bi'ouglit  out 
and  take  their  place.  If  rising  ground  is  to  be  made,  the  men  raise  the  trap 
doors  and.  niiobing  underneath  tlio  bridges,  liiiul  lluim  n]i  U)  the  pmjM-r  height 
and  secure  them  with  pins.  Then  canva«  to  represent  the  ground  is  jdaced 
over  the  front  of  tlie  stage  and  up  over  the  bniken  ground.  Rocks  and  trees 
of  papier  inarh*-  and  canvas  are  brought  in  and  placed  in  position.  If  any 
things  like  chandeliera  are  nsod,  nipes  are  d'ropped  from  tlie  gridiron   to 
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eocure  tliem  at  tho  proper  height.  The  atage  niachinint.  •jUiuIs  in  the  middle  of 
tbu  iituge  nnd  gives  ar  order  now  and  ihen  to  gome  of  tbe  idod,  the  kcoiiob  nnd 
the  drops  aud  borders  are  riiised  or  lowered,  or  tlie  eet  scenes slraiphteiied  until 
all  are  in  order  and  able  to  jhiks  the  critical  ejett  of  the  ninehlnii^t  and  th« 
stage  manager.  All  of  this  is  done  willioiit  eonfuaion,  so  cwrcfiilly  m  everv  man 
trained  in  hia  dudes.  Then  calls  are  6«ut  to  the  varioim  drestjin^-roonin,  ami 
the  chorus  nr  ^'sniiers"  are  brought  out  ami  plac«d  in  )H;>gitinii.  Wlicti  ererr- 
ling  ie  in  readiness,  and  the  proper  time  has  arrived,  acconling  to  the  music, 
the  i)n>in]>tur,  frimi  IiIk  little  box  iniiler  tho  fiUige,  gives  a  i^igna]  which  i^ 
trautunitcud  to  the  %  meu,  who  wind  away  ou  the  wiudladses  and  raiKi  lit« 
curtain.  It  might  naturally  be  Euppo^cd  that  all  is  nov  qniet  at  the  back 
and  BJdeg  of  the  etage^  but  tliift  is  not  always  tho  case;  the  wings  and  tho  «tago 
back  of  the  last  drop  are  fdled  with  tliose  who  are  to  go  on  next,  nnd  one 
mar  encounter  Sicilian  banditti^  ]>ea^nts,  Northern  gods^  or  the  premUre  dan- 
Kfuxf  nervoiii^ly  i"!*"^''^'"^  ''lt  «tepB  with  tlie  nia^^ter  of  the  IwIIet.  The 
faroi'ed  visitor  in  alloM-e*]  to  walk  around  in  thi«  now  world  wiihoDt  being 
riioleeted.  and  (ho  opera  as  seen  from  the  floor  of  the  ataj^  or  from  the  **  flies  " 
is  a  sight  never  to  l>e  furgctten. 

After  any  one  bus  vitiwinl  the  production  of  an  elaborate  oi>era  from  behind 
the  scenes  he  will  never  again  be  in  the  filightest  degree  annoyed  by  the  Ic'igtli 
of  the  entr'itcie.  The  oidy  wonder  is  that  the  elaborate  sceiiea  can  be  gotten 
readj  in  tho  fifteen  or  twenty  miniite.s  wliich  e]a|)«e  between  the  fnlUng  of  the 
curtain  at  the  ck>«e  of  unc  a<.-t  and  the  raimng  of  the  curtain  at  the  Ix^giniiing 
of  the  next  act;  and  it  mui!t  be  remembered  that  tlie  artisU  arc  frequentl)'  the 
CftHM  of  the  delay. 

The  drp«stng-roomB  at  the  '^retmpoliian  are  not  hotirinue,  but  often  the 
artieta  fix  them  np  attractively.  The  dreesing-roomii  for  tliu  suiwn^,  chorus, 
and  ballet  are.  of  conrse.  large. 

Few  of  those  who  hesir  the  first  production  of  a  new  opera  realize  tliat  the 
sncceMsful  perrormancv  itt  ihc  n<Kidt  nol.  iiidy  of  the  singing  of  celebrittiiK  and 
perfect  orchestration,  bnt  also  of  the  patient  care  which  has  been  bestowed 
upon  the  ojieni  for  months  by  the  stage  manager  and  those  who  have  helped 
him. 

When  tho  director  of  the  ojieni  company  decides  tu  proflncc  a  new  o|icra  the 
libretto  is  given  to  thotie  who  are  charged  with  the  construction  of  scenery, 
oosttimes,  and  prciperties.  The  Brat  thing  to  be  avoide^l  ia  the  gro*>ti  anachron- 
isms which  are  po  oft<*n  seen  ni>on  even  the  ((tnges  of  firat-class  theater*.  The 
examples  of  chronologicid  errors  which  might  lie  cited  are  almost  endless,  and 
for  interesting  exam]>U«  tho  i-eador  is  referred  to  "  Pictiirial  Art  on  the 
Rtjige."  by  E.  W.  and  K.  IT.  lihishfield.  in  the  "  Century."  vol.  xxxv.  At 
the  present  time  celebrated  iirtista  are  often  engaged  t(»  make  drawings  of  the 
sconee  and  oetnmce.  The  results  obtained  for  spoken  drauntd  hy  Mr.  Frank 
Millet  and  Mr.  Hamilton  Hell  arc  noteworthy.  If  aitists  are  not  engaged  to 
do  the  work  it  is  entrusted  to  carefully  trained  spwialists.  They  first  con- 
Bolt  books  of  costume  and  works  bearing;  u{}on  the  period  which  is  to  be  iltns- 


J 


BEItIND   rilE  SCEXES  OF  A^  OPERA   JJOVSE. 


26; 


ImttKl.    Theec  maiteri)  are  tlidcueiwd  by  tlic  tlirector,  and  the  dcfligns  are  modi- 
liml  if  nececisary.      Tho  scenic  artist  Ih  Llieii  i^iUfd   in  U)  t>ket(;h  un<]  mutlel 
tliD«cener7.     Ue  has  a  mioiatitre  stage  on  the  scale  of  half  an  inch  to  a  foot. 
Uttie  ficenfes  are  intule  for  It  uf  pa.stehoiii'd.  and  I'ltn-rully  ['iiiuted.     They  are 
jilaced  iupo«ition,  and  areiiiMlitied  from  time  to  time,  :i^  refjuired.    It  in  really 
Tnoderfol  to  Uie  layman  to  see  bow  many  things  have  to  be  taken  into  consid- 
vratioD  in  modeling;  a  scene.    The  number  of  persons  upon  the  titage,  the  proper- 
()(».  the  music,  ami   the  diflicnlliee  of  setting  the  scenes,  all  have  to  be  most 
nrefully  considered,  as  well  a*  arrangements   for  traveling  on  the   road. 
FiniUy  the  miniuture  :)tage  with  all  its  properties  13  fully  equipped,  then  the 
vhole  force  at  the  dit>jK>^l  of  the  stage  maniiger  ii;  set  tu  work   to    |iri>|mre 
ocMtntnoK,  properlieii,  nn<l  w.'enery.     All  possible  care  niiiHt  be  taken  tu  ini^iire 
the  pmper  effects  of  color  when  the  wKtiunes  and  scenery  are  brought  into 
jdxtaposition.      Frequently  over  two  hundred  and   fifty  costumes  must  be 
nude  fur  a  sin;L;le  opera,  co  that  the  costume-rooniK  oF  an  o]Ktra  house  resenil)le 
■1  mammoth  dre)«sniakjng  and  tailoring  cstablishnicnt.     It  is  no  small  task  to 
preAerve  the  thousands  of  costnme^  from  daat  and  moths,     before  each  per* 
formanoe  all  the  costumes  required  must  be  gotten  out,  bruslie*!.  and  placed 
iti   tliti  pn)|HT  drcf'sing-ruoiiiB.     All  repairs  aro  made  tu  the  gunneLtA  before 
putting  them  away  again.     The  number  of  properties  which  are  reqtiired  for 
an  o]>era  is  frequently  sereral  Immlred,  and  they  are  of  all  t-izm.  from  finger 
riii^a  to  iiriHienee  constructions  which  require  the  united  etlorts  of  a  dozen 
tiien  tu  move  them.     It  is  naturally  to  be  t^ii]rpused  i\\aipnpif'r  miir.hia.\\f\  plas- 
ter of  pans  are  two  of  the  most  valuable  adjuncts  of  the  property  master's  art. 
Probably  nothing  in  the  way  of  an  ojicra  requires  such  Yiuikoo  ingenuity  as 
dow  the  orticc  of  ]>r<)perty  master.     We  have  not  space  to  jro  into  the  subject 
of  rehearstils  and  how  the  Gnal  prodncliuii  of  the  o])em  is  nccomplislied,  but 
we  shall  endeavor  to  give  a  few  examples  in  the  neiit  chapter  of  how  some  of 
the  p(Te«Ms  are  ]iro<1m*ed. 

Before  taking  up  the  minor  stage  effects,  as  well  as  those  which  migliC  be 
called  "theater  eecretfl,"  we  will  first  du6cril>e  inmie  int^jre«ting  old  stages,  then 
atage  effects  tn  which  the  entire  stage  is  required  for  the  production  of  a  certain 
eSecL  lu  leaving  the  siibjoet  of  opera  it  xa  only  fair  to  say  that  the  enonnoiis 
expense  attending  the  maintenance  of  the  opera  hou(<«  iteclf,  the  cotit  of  proper- 
ties, lighting,  etc.,  t.o  eny  nothing  of  the  reninrkable  salaries  of  the  singers, 
really  warrants  the  exaction  of  what  are  Feeniingly  high  prices.  Opera  is  such 
an  education  to  music  luvers  that  it  is  iinfnrtunatc  that  it  cannot  receive  such 
financial  aid  from  the  state  that  lU  surfeits  nndor  gnod  management  will  be 
aasured.  On  the  Continent  every  care  in  taken  to  foster  the  opera.  In  Paris, 
"WO  believe,  the  government  allota  au  annual  subvention  of  000,000  francs. 
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AN  ELECTHIC  CUKTAJN. 


I 


Wo  present  an  eTii^rftving  nf  tlie  cloctric  drop  scene  of  the  ComC'die  Fnin- 
Qtli^c,  nt  Paris.  The  rtirtain  Eh  liolil  liy  Siiv  ropos,  n,  uhirli  {Mat  over  pulleys,  a,  M 
at  the  upper  purt.  ajid  wind  round  a  wooden  dnim,  15,  to  which  motion  h  given  " 
in  one  direinioii  nr  the  other  in  order  to  cause  the  curtain  to  riao  or  descend. 
Sm-li  motion  ia  obtained  hy  tlif  uid  of  a  belt  eonnrrtx-d  with  an  electrical  sham 
motor,  F;  IV  cotiTiterpoisf,  P,  lifld  hy  a  ropo  whirh  poFsefi  nroinid  uil  riirii.  ii8Biire« 
au  e(|uiUbriuni  at  every  iK>iiit.  It  is  iiu  easy  matter  to  manenver  the  curtain 
hy  111(11118  of  the  motor,  the  cnrtnui  Ijcniif  niiwd  a»  rptpiired.  Three  dif- 
ferent veloL'ities  in  descent  and  two  in  accent  are  obtained.  The  maximum 
velocity  of  dct^^cnt  is  five  feet  per  second,  the  niedinni  U  three  feet  six  iuebes, 
and  minimutn  is  thr«»e  fw^t  five  indies.  Tlio  vuloeitiwtof  nwrenture  reft))entive1y 
two  and  one-hulf  and  three  and  one-half  feet  per  si-cond.  This  was,  we 
belioTe,  the  pirmeer  of  all  thenter  curlaina  which  were  worked  by  electricity. 
There  have  Ijeeii  many  ^iruv. 


THE  FA\-miOP  CTRTAm. 

In  .Taimnene  ItalletK  a  larjrc  fun  is  sometimes  used  in  place  of  a  drop  cnrtain, 
and  in  iomo  of  the  L'aris  'vr/'ify  u  fan  is  iili^o  ufied,  at!  this  enables  them  to  make 
evasion  of  the  law  relating  to  theutriL-al  performances.  We  pi-eaont  an  engrav- 
ing showing  the  fan  at  the  Poria  Opera  Hotiso,  in  a  ballet  called  "/>«  /tevf" 
(The  Dr«am). 

It  scarcely  differs  in  principle  from  an  ordinary  fan,  but  the  sticks  arc 
twenty-three  feet  in  length;  that  is  to  say.  two  stories  high.  There  arc  in  oil 
ten  stieks  that  rerolrc  aronnd  the  Riime  axis  (Katcr  K  inonrsecond  engraving). 
They  are  etuinected  hy  (^iripH  of  iTanvus  nf  ihe  same  wiiltli.  The  two  extreme 
Htlcks.  A  ani]  H,  aiir]  the  two  center  oTies,  0  and  V,  are  prolongnl  In'-neath  the 
axis  of  rotation.  U  ia  \h<^c  fnnr  slti-ltw  only  th;it  an.'  ar-ted  npon  in  order  to 
open  and  close  the  fan.  Others  ]iartioipAto  in  their  molion  through  arrx  of 
iron  which  connect  one  with  the  other.     Tlio  niuneiirering  ajijiaratus  is  readilj 
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are  hooked  abo^e  to  tlio  four  principal  hCicIcr  nnd  pass  over  guule  pulleys 
flwvil  ill  n  fiemicii-clt^.  The  i:ah\es  are  concealed  behiud  u  decvratiou  repre- 
nntiog  foliage  which  hides  the  edge«  of  tlie  fau. 


AN  ELEVATOR  THEATER  STA(JE. 


Wn  present  mi  engraving  of  tiie  tlieitter  ctiigu  uf  tiie  Matlimn  Sqimre  The- 

fttcr,  New  York  Citjr  which  ^huvrs  ii  rumftrkahlu  ud\'ancc  in  fita^  mauagcment. 

The  first  ntovnhlo  stugc  is  iirolwihly  tliMt  uJileli  the  lale  Steele  Mu'-kavo  [>ntented 

in  l^Ciit.     The  detftiU  nt  Miickuvi-'s  |mteiit  were  not  L-uiupletely  wn-kcd  out, 

[but  thia  was  dono  hy  Mr.  Xolwn  Wuldron,  the  stugo  ninchiuist,  who  clobomtcd 

the  By^tein  And  ohtalned  a  patent  i>ti  it.     The  ntnge  iti  thu  theater  wo  refer  to  is 

Riorei]  up  and  down  in  the  eamc  nmuiu'r  :ui  an  elevutor  car.  and  is  uporated  so 

that  uithiT  of  its  divisions  can  tin  rtif-ily  and  f|riick1}'  hrori^ht  Ui  tlie  jimpcr  level 

pin  fnititof  theanditortnra,     Thiscnaldea  the  stage  Imnds  to  get  onew^ue  ready 

I  while  the  oLhor  one  is  in  tiow  nf  the  aiHlii>n('«.     The  cliaft  through  whii^h  tho 

ho^e  elevator  tiioves  tip  and  down  iniiu^urus  one  hundred  and  fourtOLMi  feet 

trom  the  roof  U>  the  hottom.      Tho  Ktage^  are  niuved  np  uud  dowu  in  a  cum- 

poctf  tffo-flooreil  stntctiiro  of  timber  Btrapfwd  with  irnn,  and  knitted  trigother 

trties-l*ani6  above  and  l)eIow,  Hiid  substantially  hound  hy  tit"*  and  teiifiion 

The  whole  cr.nistruction  is  filly-Cre  feet  higii  and  twenty-two  feet  wide 

[^ind   tliirty'Ono  feet  deep,   and  weighs  about  forty<eiglit  tons.       A    verticul 

I  movement  of  the  structure  or  car  is  twenty -five  feet  two  inches  at  eiich  change. 

i  The  car  IH  fiUh[H.'ndeil  at  eacli  curtitT  liy  Ino  uttn'l  cidjUfrt,  each  of  whicdi   wonlil 

I  bo  capable  of  sujipurting  the  entire  stnicLnrc.     These  cables  pass  upwait)  over 

|«hfuvcK  or  [lulli'VK  oct  at  different  aiigle»i,  and  theiico  downward  to  a  saddle  to 

^UicU  ihcyure  all  connected.   Secured  to  thtd  Ba(.ldle  is  a  hoisting  cable  atloched 

huiKting  drnni.  hy  tlio  rotjitinn  of  which  tho  stage  is  raised  or  InwenMl. 

Sly  about  forty  K<:oiida  are  required  to  raise  or  lower  tlie  stage  iu  position. 

and  tho  entire  stmctaro  is  moved  by  four  men  at  tlie  winch.    The  movemont  is 

olTected  without  eonnd,  jar,  or  vibration,  owing  to  the  balaucinj,'  of  the  stage 

and  its  weight  with  counterweigliUs,  whii-h  an.'  KnH|»ended  from  tlio  siuidlc  to 

which  the  cjibleit  supporting  tho  ?Lago  aro  attached. 

The  Ijorders  and  bnrder  lights  ait-  KH[iplifd  in  each  vt  tlie  nmrahle 
stageSf  and  each  stage  has  its  own  trap  floor,  witli  traps  and  guides  and  wind- 
[lussea  for  nuKing  the  triips.  The  8|iace  for  upemtiug  the  windlass  under  tlie 
top  fctago  is  ahiuit  six  feet.  Onr  illiistnilion  alinwe  tliat  while  the  play  is  pro- 
ceeding before  the  audience,  the  «tii^u  hands  are  setting  the  scene  on  the  stage 
lUnre. 


■ 


W1 


tliHt  there  have  beon  man;  iropor^aut  and  brilliant  iuTentions 
,tin^  to  Bi  igOii  nutiltt  b_v  AnmnoiiTii^  has  b<>«Ti  overl<H>kerl.  and  ii»iirh'  nil  of  the 
]iu-mlniv  uf  lit'  piibjwt  d*K's  nol  consider  them  «t  nil.  This  is  probjibly  owing 
tfi  the  tael  Imt  iu  manr  cnece  the  iuTr-ntioiis  havo  been  phmned  out  on  eo 
lurgQ  s  ttcale  tiioy  van  hardly  bo  itiiod,  tind.  unfortunately,  they  iiuiially  exist 
only  ou  r>n[icr.  Still,  we  cannot  lielp  but  odmiro  tlio  genius  of  such  men  as 
>'  Miu'-kaye.  whose  inventions  in  tliitt  lino  wero  motit  remarkable,  and  to 
-  .  ;a  *•(•  have  already  referrtni  in  Teferenco  to  the  elevator  stage.  M'c  now 
pur[KWQ  to  describe  one  of  the  inoet  gigautlc  affairs  tliat  wait  ever  devicted  for 
obtalniii;;  M-enlr:  cffw'tw.  It  wtu^  iiilcndtH]  f(ir  the  "  Sjieetatorium  "  nt  ttie 
World's  Fair  at  Chiaigo,  in  ]8!13.  It  will  be  remembered  that  the  nnliniehe*! 
building  wua  just  oiit&ido  tlio  htwor  end  of  the  Fair  grouuds.  Unfortunately 
tho  Kherue  wm  nut  eurriivJ  out. 

In  brief,  Mr.  MiW-'kaye'a  idea  waa  to  incroa^  realism  in  the  jierformancee, 
d,  at  the  eariic  time,  le«tK!n  the  time  of  tho  waits  between  the  ecenee.  To 
is  end  he  deTit«5d  meuns  for  producring  variouH  seciiic  effccta  in  imitation  uf 
uatunil  or  other  scenery,  with  special  reference  tu  the  proper  prosentJition 
of  iniportnnt  liiRUirical  or  other  events,  as,  for  instance,  the  discovery  of 
America  by  Colnmbiia  or  the  baming  of  Rome  by  Nero,  llifi  arrangementA 
purniitled  of  the  exiiibtlion  of  vnrioUK  ocinirrences,  either  on  land  or  water,  in 
auoh  a  manner  as  li>  jrive  tho  effect  of  the  antTial  ofimirronce.  Thuri,  near  and 
diiitunt  moving  objecU  were  tu  be  moved  at  different  rates  of  Bj>eed  for  the 
prodactjon  of  perspective  moving  eoenic  effects.  Uia  invention  consisted 
primttrily  of  the  cninhination  of  inovabie  stages  adapted  to  onppnrt  and  carry 
tliG  pcenic  arrangcmentA  and  properties  or  peraons.  The  building  might,  of 
courw.  be  of  any  desired  form;  a  proscenium  wall  or  arch  was  to  bo  jmivided, 
d  Mr.  Ma(>kaye  devised  an  adjuRtjihlo  pro*ireriuni  opening  to  meet  the  vari- 
8  refiniremL^iit-^  of  the  di'iiniii.  Ilark  of  the  proKrenium  itrch  whh  a  scHck  of 
etugen  which  o^tuld  l>o  nioilo  in  any  dt^ired  >shupe  and  lltted  to  Mip{Hirtand  carry 
scenes,  properties,  nr  jHTHomi.  They  hith  pn)\ided  with  rollers  ur  wheels  aiid 
ran  on  truck*  or  floated  ou  tanks.  These  stages,  or  cars,  astbey  tniglitbc  Icrmeil, 
were  to  lie  mov4>d  over  ii  track  which  was  really  a  ttognieiit  of  a  circle.  In  order 
to  eavo  ^*aco  the  cars  were  so  arranged  that  they  would  telescope.  As  already 
mentioned,  the  cars  could  be  driven  at  any  rate  of  speed;  thus,  where  there 
wen^  four  concentric  staples,  the  one  the  furthest  away  from  thf  audience -could 
be  moved  much  slower  than  the  one  neareitut  the  spectators.  Klectric  inotorij  and 
cables  were  to  hani  the  moving  stages  over  the  curved  tracks,  or  guiden-ays. 
Ample  facilities  were  to  be  j)r(ivi(letl  fnr  the  use  of  ves.selH;  the  variuujj  tnicks 
on  which  ran  il»*  wenic  car  Iwiii;^  arranged  so  that  they  could  be  Hoodwl  with- 
out interfering  with  the  moving  of  tho  ecenea. 

"VTaves  were  to  be  produced  by  what  was  known  as  a  *'  wave  maker,*'  consist- 
ing of  a  plate  pivoted  to  a  i-eciprornting  frame  which  works  in  guideways 
28 
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fitted  wilbin  chmukel  bare,  which  are  secur»1  to  plaU>«  forming  a  cmiiil  cnn- 
iK-cU'iI  ttitli  tJio  curvotl  ffrtter  ways  oT  cliainielB.  The  wave  plates  were  to  be 
comiecteil  by  n  pitman  rod  to  llic  crank  wheel  or  shaft  of  an  eleetrif  motor. 
When  it  was  desired  to  give  the  effect  of  waves  upon  the  i^urfaoe  of  the  water 
contairted  in  the  reeervoir  of  the  foniidalion  fl(x>r  of  llie  atwuic  dejiartnient 
whioh  overspreiids  this  deparMiipiit.  ti>  KutEciL-ntW  roiiccal  the  track*  iu  the 
vater  channel,  the  wave  maker  could  be  act  in  motion  by  tbo  ojwniwr  or 
prompter  turning  on  thv  t'lirrtuit  to  th('  motor.  ChannolK,  eondnit^,  pluioes, 
and  gatea  wm-e  to  be  provide.!  to  cause  the  water  to  flow  from  one  channel  into 
anotlier.  T)io  current  ikhh  In  bi>  niude  hr  sjdral  blades  or  archiniedean  Bcrews 
jonrnaled  in  proper  flupporte  and  geared  to  electric  or  other  6iiitahle  motora. 
Tlie  rotary  motion  was  to  bo  imparted  to  the  blades  to  force  the  water  throiigli 
the  channel  and  tlu'ri.'by  prixJuce  a  current. 

Powerf lU  ulot^tric  fans  were  to  bo  provided,  for  the  pnrpoBO  of  f<irmiog  car- 
renta  of  air  for  prodii(?iii^  the  effect  of  a  f^Ie  of  wind  blowing  in  either  direc- 
tion, anil  a  rnoUip  in  the  dome  over  i\w  scenic  wrmld  jiermit  of  iIm'  currents  ut 
air  dettceudiut',  ascending,  or  moving  in  a  rotary  course,  so  that  ihir  effect  of  a 
stiff  gale,  a  JiiiiTi(.-itne,  or  a  cyclone  could  be  prrkdiicetl.  The  air  couM  also  be 
fleut  through  tleiihle  tubes,  m  that  it  conid  be  guided  in  any  detfirctl  direction. 

Mr.  Miirkiiye  hml  several  other  dovicoe,  alao.  for  producing  atmospheric 
effects  upon  the  stage.  What  he  tenned  "cloud  creators."  or '* nebuUtore," 
conKist't'd  t'SHmtiully  uf  a  c^Iond  cloth  having  tlio  cloud  formt«  nf  Bhadowa  placed 
thcrenn  and  ailaptoil  to  move  in  front  of  an  illuminating  lam))  m>  as  to  ca^t  the 
cloud  Bhadows  ovur  the  hindscape  or  scenic  arnin<;euK'nt,  or  produeo  the  effect 
of  moving  clnndtt  upnn  a  r<ky  foundation  or  utlier  tiurfitce.  The  clond  c\oi\i 
may  cnutfiitt  of  any  eiiltnble  material,  on  which  may  be  placed  various  clond 
effects  or  forms,  theclotli  being  semi  red  to  a  eliding  frame  or  Htted  over  rollers. 
so  08  to  move  iu  proximity  tu  un  illuminating  coloring  device,  from  wtilch  light 
may  pn«s  througii  the  trunspai*eiit  or  Kemi-trunaparcnt  material  on  wluch  tha 
clond  effects  or  nharlows  arc  phiced  so  »•*  to  cjigt  the  shadows  tiiM>n  the  scenic 
arrangontcntB  or  isky  foundatiotift.  iherehy  iniit;iting  cloud«  mni'itig  through  the 
sky,  or  clond  shadowtt  muviug  over  land  and  water.  Kuin  was  providott  for  by 
aaeries  of  jn-rforated  pipes  oonneirted  with  a  water  supply,  m>  that  a  gentle  rain 
or  a  hard  shower  could  be  produced.  These  pijMis  were  to  cross  tlic  »tt;tge.  being 
secured  to  the  fiy  gullerie».  Tlie  fog  pmrlnt^r  cimsisted  of  a  trough  contain- 
ing lime.  This  trough,  which  was  suspended  from  the  lly  galleries  and  tho 
roof.  Was  to  ho  hiwftred  into  anuther  tsink,  slaiikiug  tlie  lime,  and  thus  forming 
a  Fog,  the  wind-making  |>ermitting  of  the  lifting  or  the  tiieit-ipiitiug  of  the  fog. 
A  whole  series  of  the  "  ncbnlutors."  "  umbratore,"  and  fug  and  rain  produoers 
was  arranged  for,  the  patent  drawings  showing  six.  The  audience  conId  see 
nothing  of  the  mechanisni,  as  each  was  masked  by  bonlerti.  The  Hcenef.  witk 
Mr.  Mackayo*8  system  uf  lighting,  could  be  painted  in  their  uatunil  color, 
the  high  lights  not  needing  to  W  cmphiuq7x>d  hm  in  ordinary  soeiie  painting. 

.\uother  curious  invention  in  what  Mr.  Mackayc  was  pleased  ui  term  u  "  lux- 
auleator."     It  woji  a  utage  appiiaiicu  which  was  intended  to  prevent  the  audi- 
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ence  from  witnessing  tho  operations  or  movomcnts  of  tlic  actors  behind  the 
proftceninm  o{Kniiig  between  the  acts  op  when  it  wiw  ilesirw!  to  Bliift  or  i-eari-atige 
etage  eceuery.  The  iiivetitiun  cunsisteci  uf  ii  i>4.'rii>««  uf  H^ht«.  set  in  backings  or 
jreflectora.  placwi  in  the  form  uf  a  Iinrdi^r  or  otlier  suitable  iirrtiiigtiinoiiL  around 
tlie  prudcuiiiuiii  o[M!iiing  so  lut  tij  tliruw  tiie  wpucy  in  l\w  roar  of  the  opening 
into  complete  shade  while  flooding  the  other  space,  tis  the  andttnnura,  in  front 
of  the  o[ieiiing.  with  ravs  of  liglit,  and  so  urossiiig  viich  other  and  blending  in 
such  a  manner  ait  to  intercept  all  sight  of  anything  that  may  bo  jjlaoed  or 
moved  in  the  shadctl  jwriion  of  the  fttuge.  Ily  this  means  the  ordinary  dmp 
curtain  mar  be  dispen^od  with,  and.  at  tho  f^amc  time,  it  renders  it  nuneeeesary 
bi  extinguish  the  light  iu  the  HudiLorium  whuii  n-moving  or  shifting  stage 
soenery.  This  was  tried  in  a  model  iind  wa«  found  to  Ire  sitinfactory.  In 
new  of  Mr.  Mackaye^s  remarkable  invention,  it  can  never  be  said  that 
Araoriea  it;  liehind  England  and  the  Continent  in  the  matter  of  wUigo  hnHiiH'M, 
sad  the  iuvcntiontt  of  Ma^kuyc  arc  rcproHentuttve  onee  uf  a  whole  clafto  of 
Americuii  invcntorH,  although  their  wurk  wat)  pcrhu^ie  nut  eo  brilliunt  ag 
Idi*. 

Another  interesting  tln*iitrical  conKtnietion  is  that  of  Mr.  f'huide  L.  Hagen, 
the  master  luachinist  of  the  Fifth  Avenne  'I'licater,  New  York  (.'ity.  In  brief, 
tlie  invention  provides  for  a  building  preferably  of  circular  form,  in  the  center 
of  which  is  a  circniar  pit  or  cistern  provided  with  an  entrance  which  maybe 
I  need  by  carriages  and  iiersona  on  foot.  Thi*  entrance  is  provided  with  a 
\  Uick  gate  which  can  be  olosed.  bo  that  the  cifttem  or  pit  can  ho  tilled  with 
^K  water  for  aquatic  pnrpoflos.  The  pit  can  also  bo  nsed  for  u  circus  ring, 
^Bhiin^  8how,  etc..  nr  vhw  be  filled  with  chairs,  or  ut^'d  for  a  r<taiiding  aiiiU- 
'      euoe  or  promona*Ic;  tlie  center  may  be  occnpied  by  an  electric  fountain. 

From  the  edge  nf  the  jut  ritto  the  tien;  (if  maXm  and  brivi«  in  a  fimilur 
form  to  that  of  the  ('olij<enm  at  Kome.  The  t^tage  ii)  dcsigiidi  to  {leniiit  of  a 
»erice  of  tableaux  nr  pictnitsR  buiui;  built  ponnuiiciitly.  tio  tliat  it  will  not  tie 
iiecowwiry  to  resort  to  the  scene  painter's  art  to  give  light  and  Bhadow.  There 
are  no  borders  or  overhead  econerv.  bnt  the  light  is  urmitgi-d  to  move  in  the 
some  manner  as  the  sun.  fiurronnded  with  hirge  cylinders  of  glass  so  covered  as 
to  cause  the  lights  on  the  scenes  t«  be  the  same  as  in  nature. 

The  proscenium  opening  is  at  one  end  of  the  circular  building,  and  the 
rimihir  stage  surrounds  the  entire  auditorium.  revnUing  iiilfi  tlie  emfity  space 
nnderneatb  the  tiere  of  seats  and  boxes.  The  Fpace  underneath  the  tracks  in 
vhich  the  stage  runs  being  used  a^an  an^ade,  connection  with  the  lower  por- 
tion of  the  tierri  \f.  \>y  nieaiis  nf  Htainvnye  a(  the  foot  of  each  uiiile,  there  being 
eimilar  exits  midway  of  the  ai^lc.  connet^ted  with  draivLriilgi«  to  the  stairwuya 
on  tho  exterior  of  the  building.  The  top  of  the  tiensof  seats  opens  on  to  a  wide 
promenade  which  connects  with  a  roof  garden  or  »-i^fi  m\  tho  portion  of  the 
building  over  the  stage,  behind  tlie  prtF«eeninn]  aisle.  Entrance  to  this  prom- 
enudo  is  nude  by  meaua  of  endless  traveling  stairways  which  form  [Mirts  of  a 
brotid  stairway.  The  moving  stairway  in  nitie  of  accident  U  automatically 
Iwked  with  and  into  tlie  uolid  portion  uf  the  stairway,  thereby  forming  an 
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ample  meanB  of  egree».  'Die  amitif;emoiit  for  tlic  stage  i»  of  great  interest,  tu 
tlm  Rt!)*ni>8  L'Ai)  be  boilt  in  tho  mo^t  elaborate  manner,  and  the  effect  is,  of 
course,  far  more  reiUistic  where  real  earth.  tre«s,  fence*,  etc.,  can  be  osed. 
Wlierr;  a  piecx;  ii;  to  liavu  a  lung  run.  as  a  ejiectaciilur  perfDmiiuioe,  this  aJdwl 
realism  will  prove  of  great  raltte.  and  the  labor  ami  time  ivliicb  is  expendei]  in 
pn-paring  the  stagofor  eacli  performance  will  bo  Raved;  for  at  the  termination 
of  the  scene  the  electric  motors  br  other  auurcea  of  |K>»'er  arc  pnt  Into  niotion, 
the  entire  stage  i^  rotated,  and  the  next  eucnc  is  moved  in  front  of  the  profioe* 
niiun  aisle. 

A  portion  uf  Uie  revolving  stage  consiBto  of  a  tank  filled  with  water,  an  that 
marine  eeeties  with  Hhiprt  and  boats  can  be  produced.  For  example:  in  cose  a 
drama  of  '' C'oliitubim^''  yvaa  tube  produced,  Columbus  is  discovereil  bidding 
h\f,  friuiiils  farewell  on  th<<  nlinrea  of  Kjiaiu;  lie  then  ^'t&  iiitu  bis  l^Mit,  anil  tbe 
b'tage  is  caused  to  aloH'lr  revolve,  bringing  intu  view  his  ship.  The  land  Lben 
disuppears  from  view,  and  thifl  13  succeeded  by  eeenea  of  the  voyage,  storm*, 
etc.  Then  the  Qoatiug  brnnili  uf  ttiu  tree  Ih  discovered;  then  the  f^oast  of 
Aiiiericuap]Kars;  then  the  di^mbarkment  takeit  pitice;  and  tjit^  i&  followed  liy 
tiie  jonrney  into  thi.'  interior.  Of  cuurw,  the  movement  of  the  stage  cui  be 
roveri«d,  and  tlie  rotnru  journey  made. 

The  circular  titjigo  platform  can  at  any  time  Iw  cleiired  of  all  itsttppnrtc- 
nanoee,  and  the  ^t^ige  can  be  need  as  a  race  tnick,  Wing  uuiBed  to  move  in  a 
direction  opposite  to  that  in  »vliich  thohorees  run,  and  at  sacbaapeed  as  to  keep 
the  horses  iu  vimv  through  the  pniticeTrmni  ni»Mi)ng.  Thus,  tlie  whole  coiirso 
of  a  eteeple  t^hum,  a  hurdle  or  orlier  race,  or  even  a  fox  hunt,  can  be  ghown  to 
an  audtcncD,  with  the  fences,  walls,  waterways,  and  other  scenery  moving  in  tho 
niofit  natunil  Tunnner.  Tli(>  whole  plan  eeoma  tu  have  ^'rt^l  flexibility,  and  it 
is  to  be  liuptHl  that  at  iwine  time  one  of  these  ititereitLiiig  buildingB  will  be  built. 


* 


A   RKVOI.VING   STAdR. 


Por  fionie  years  past  the  publio  bos  been  demanding  more  and  more  reolii^tif 
rep  reseTi  tilt  ions  of  piajs.  Managers  have  found  great  diRieuUy  in  satisfying 
this  demand,  owing  ti>  the  time  required  to  set  clalwrate  BCeuery.  The  public 
will  not  stand  long  waita,  which  are  often  suflK-icnt  to  cause  the  failure  of  a 
play  or  opera.  These  delays  are  bad  enough  between  the  atc.tR,  but  in  playa 
or  operas  vrhicli  necessitate  changee  of  scene  during  tho  acts,  the  waits  be- 
come well  idgh  nnbeamble  ;  and  many  of  the  works  of  Sehillcr,  (loethe.  ami 
Shakespeare  become  well  nigh  monstrosities,  aa  many  of  them  aie  divided 
iiit{i  interminable  aotn  iind  soenes.  TEiis  ditlloulty  h>t«  lieen  KomettmeR  avnidetl 
by  the  uso  of  an  elevating  stage  such  as  we  have  just  describetl,  or  by  tbe 
so-called  "  Shakesjiearu  stage,"  in  which  the  front  part  of  the  stage  remains 
unchanged,  while  on  tbe  raised  rear  stage  different  scenes  succeed  one  another. 


i 
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Tliia  \A  regurded  as  eminently  unBatiafactory.  Baron  von  I'erfall.  manager  oi 
the  )[iiiuch  T)it>at[-r,  |mblig|i(Kl  a  liook  et-ttiiig  furtli  his  idea«  in  regard  to  the 
thorough  transformation  of  the  stage  a«  it  thou  existed.  The  manager  of 
the  royal  slage  iti  Mimieli  made  a  i>rtteiical  and.  succeBefiil  test  of  the  inven- 
tion of  lU-rr  Uiiiteufichlagcr,  tho  mechanicul  director  of  the  iJoyal  Theater  of 
Bavaria.  Tho  revolving  stage  was  used  in  a  representation  of  Mozart*a  "  Don 
Joan.'*  When  the  natnre  of  the  invention  first  became  known,  many  people 
a%ociat«4t  it  with  adevico  used  on  .lapunc^eHtageti,  which  coiiiiitttdof  a  revolving 
platform  in  the  center  of  tlio  stngc,  a  similar  derire  being  cmployod  in  Araer- 
iui  and  Ktigland  for  diujilnying  "  livitig  pIctnreH;*'  bnt  this  arrangement  luu 
only  a  auperticial  re^enibluiice  to  tho  revolving  eUgo  we  are  considering.  The 
arriLngeniniit  lined  nt  the  Court  Theater  at  Municli  in  etiitwnlially  an  follows: 

On  tho  oi-dinary  stage  floor  is  placed  a  revolving  diak,  or  platform,  which 
raiees  tho  floor  slightly.  This  circnlur  jOutform  id  flity-two  feet  Jive  inches  io 
diameter,  and  pretk;nts  not  (|uite  a  quarter  of  a  circle  to  the  proHoeiiinm  o|>en- 
ing,  whieh  is  thirty-two  feet  nine  inches  wide.  It  turns  on  rollers  tliat  run  on 
a  circnlar  track;  the  revolving  methanism  is  driven  by  electricity.  Tf  a  scene 
is  set  on  tho  quarter  circle  presented  to  the  nndionco — pcrhai»8  a  closed  room 
of  c(»nHideraido  de(ith — nomothiii;^  Kiiiiilar  oati  he  ammged  on  tho  op]»o«iite  side 
of  the  platform  which  opens  to  the  rear  of  the  stage,  as  well  as  on  the  other 
ftUArtci-A.  so  that  four  different  scenes  are  srit  on  tho  stage  at  the  same  time. 
Kur  a  })l:iy  of  four  Hi:ts,  requiring  a  ilifTercnt  setting  for  each  act,  oil  funr 
i<ceni>ti  can  Iw  pivparod  I)efnrelianil,  and  at  the  end  of  the  Hrst  ttci  the  stage  is 
turned  a  quarter  of  a  circle  (which  requires  about  ten  or  eleven  aeconds),  and 
tho  sectie  desirw!  for  the  n»jxt  aet  \»  prifwntetl  Ut  llio  audienee;  and  »n  on  at  the 
end  of  each  act.  In  c-ute  three  changes  were  required  in  one  act,  after  the  ]Mr* 
tion  of  tho  stage  occupied  by  tlio  first  scene  hud  been  turnc*!  uway  from  the 
audience,  it  would  be  cleared  and  set  for  the  lirst  scene  of  the  next  act.  The 
Boenea  neeil  not  be  limited  to  representations  of  closwl  rooms;  any  desired 
scene  can  be  set  on  tho  turning  stage,  and,  if  necesnary,  the  whole  stage  can 
be  used  tlie  same  aa  any  ordiimry  stage.  DilKcuUies  will  occur  only  when  two 
scenes  requiring  great  depth — for  instance,  two  landsiuipes  with  ilistaiit  vJewe — 
follow  one  anotlior.  But  Herr  linuiciiw-hlager  has  sliown  that  even  tbe-sc  diill- 
culties  can  be  overcome  by  setting  the  scene  along  the  radius  of  tlie  circular 
stage  so  that  the  portion  used  docroasea  considerably  toward  tho  rear,  and  in 
this  way  he  gains  tlie  entire  depth  of  the  stage  for  another  scene.  Much  more 
of  the  artistic  element  enters  into  the  setting  of  a  stage  of  this  kind  than  of  a 
stage  that  is  set  on  straight  lines. 

The  rouler  will  undcratand  tlie  above  after  an  examination  of  the  accom- 
panying plans,  which  show  the  stage  («et  fur  the  third  and  fourth  scenes  of  the 
first  act  of  **  Dun  Juan."  The  IhinI  scene  shows  Don  Juan's  garden,  in 
which  tho  peasants  invited  to  the  /X/r  gather  and  the  maskers  meet.  This  is 
changed  in  the  hiUl  in  which  the  first  act  closes.  As  shown  by  the  plan, 
considerable  deptli  m-as  required  for  this  scene.  Our  largo  illustration  shows 
how  this  change  is  accomplished,  or  how  it  would  appear  if  darkoesa  did  not 
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prevail  when  the  stage  waa  being  turned.  Itefonj  the  garden  hu«l  eotiijiletely 
disappeuret),  a  porlioii  of  tlin  ImM  would  bo  vieiblo^  with  all  the  life  and  ttiotiun, 
the  duucers,  and  the  gaily  drefl^J  crowd  of  j(uc<t«. 

Thf  '■  uridt;!'  inaL-hiiicry  '" — tlie  trtt)>R,  oliarl'ite.  briilges,  etc. — are  worked  in 
Torious  wiive.  and  they  are  as  aecetit^iblti  and  an  ciuily  inaniif^ed  ju  iti  tho  ordi- 
uary  Btage.  'Die  overhead  work  is  abont  the  mmo  as  in  any  other  modero  iron 
tliealer. 

A  stage  of  thi-i  kind,  constructed  oF  inm,  and  equipped  with  electrical  driv- 
ing derice^i,  would  nit*t  the  mottt  exacting  reqiiiremeiite  of  tlie  present  age. 
The  success  of  Herr  Lauteiiechlager's  jilun  in  the  Jfunich  Tlieatergivw  gntuiid 
for  the  lioiH>  that  it  ivill  uimi  bo  udoptud  in  i>thur  tlieatem. 

Tho  inventor  of  thit)  Kt;igc,  Karl  LantenscJduger,  was  thoronglily  odncntfd 
as  HI)  eiighiecr,  and  hatt  had  so  much  experience  in  tho  mantigomunt  of  the 
mechanical  dcvlcctj  of  different  theatres  that  he  is  odmirahiy  Httcd  to  plitu  a 
tliuronghly  practical  stage  which  meets  the  entire  approval  of  tlioae  Intereatm) 
in  "staffe  reform." 

A  ravolving  stage  was  patented  by  an  American,  Mr.  Cbarlos  A.  Keedham, 
in  1883.  It  cartBinly  scents  to  contain  the  germ  of  Herr  Ijinicnrfch lager's  in- 
vention. A  Mexican,  .1.  Htrrrera  y  Gutierrez,  of  tlie  City  of  Mexico,  iiiveuted 
in  189S  a  theatrical  arrangement  in  which  the  conditions  of  the  revolving  stage 
are  reversed.  In  the  center  of  a  circular  hiiilding  vn'.m  live  aniliUjriiiniR  fiirm- 
\x\g  a  circle  which  wtis  cupablo  of  turning.  The  stages  wure  rectangular  and 
surrounded  the  andiloriunis.  A  ditforcut  scene  was  set  ui>on  each,  and  die 
atiditotiumK  were  turned,  facing  each  scone  in  turn. 


THE  *'ASPIIALEIA"  STAGE. 


I 


In  some  theaters  there  is  n  whole  nerios  of  trujift  worked  by  hydraulic 
power.  These  traps  are  capable  of  raising  a  whole  section  of  the  stage  it 
desired.  In  the  so-called  '*  Asptialoia  "  stage — in  which  each  trap  goes  right 
across  the  stage  and  is  divide<l  into  three  parts,  each  of  which  re«tA  on  tfie 
plunger  of  a  hydraulic  press,  so  that  it  can  be  raised  and  lowered  either  inde- 
IHindently  or  sinmltancouHly  wiih  the  rest  of  the  trH[>«  in  that  division — the 
whole  of  the  lloor  can  be  rairfed  or  lowered  iw  desired.  It  will  be  rejidily 
seen  that  by  thi^i  im^antf  a  Ktage  manager  lias  at  his  diRjioeal  a  very  effective  ud 
in  setting  a  large  scene.  Each  section  of  the  floor  of  the  utage  con  be  fixed 
in  an  ublitjue  position,  and  tlic  traps  can  t>u  arranged  nno  after  the  otlier  so  as 
to  form  a  suoceaeion  of  steps,  bridges,  balconies,  or  oven  a  ship,  in  a  moment, 
witli  perfect  safety,  and  without  prcviona  preparation.  Tho  old  clumsy  timber- 
work  set  pieces  and  the  building  up  of  scenes  is  avoided,  and  the  method  of 
working  is  in  many  ways  an  ideal  one,  but,  after  all,  does  uot  seem  to  poeaeM 
the  llexibility  of  a  eei-ies  of  divided  bridges  such  as  are  used  at  the  Metropolitan 
Opera  House,  New  York.    The  hydraulic  traps  pennltof  the  easy  repreeenLi  lion 
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of  uneron  (ground,  whicli  KtrengthciiA  the  prii*KiliililT  of  Dluaion  and  gires  a 
cinuicc-  fnr  a  far  niort-  j)ictureHi:)iio  nrrangemenl  than  ii^  permittod  on  the  pUJn 
ordinnry  (ttage.  The  trap  an-angemoiit  of  the  "  AK]tIiah^iiL'*  sta^  ahoald  ^le 
regarded  us  Humethiiig  more  thuii  n  mere  urniiigcmeut  uf  tmpit.  In  this  theuier 
it  18  urrangctd  bo  that  entiro  scenes  cuii  1>e  laitwd  and  Inwurtil  tlrrnu^h  the 
slideB  simultnneousiy.  It  is  possible  io  -mm  tip  from  below  tbe  stago,  iu  riew 
of  the  audience,  a  complete  soone  representing  u  room.  Willi  thepe  focilitias 
the  wtuls  are  very  much  shorter,  'i'hc  livdranlic  gta^e  of  the  Chi^'Ugo  Atidito- 
riiim  is  u  fine  exanijiio  of  good  hydraulic  work.  In  tbo  *' A?pbulein '*  stage 
eren  the  drop  scenes  are  maiiipulatod  I>y  hj-dranlic  power  from  a  coutrni  poliiL 
The  lire  curtain  i.s  mUd  ajL^lnutcd  by  a  bvdninlic  cylinder  iixofl  to  tJie  middle  of 
tbo  fire  oiirtain.  V'jiivos  are  provide.!  in  rariotis  part*  of  the  etafje,  Trbich  per- 
mit of  dropping  the  curtain.  Fordetuiletl  information  concerning  the  Hjilentliil 
Etjige«  at  Halle,  Biida-Poeth,  and  (?hioaj;o,  tho  reudor  is  referred  to  Mr.  E.  O. 
Sju?hn'«  tmriew  nf  iirtioles  on  "  ^toderii  'I'lieuter  Klagej*,'''  in  "  KngiuocrinK  "  f"r 
October  33d  and  \oreiiiber  ]5.  189G,  and  to  Ins  momunental  hooks  upon  the 
eamo  subject. 

In  our  cn«!raTing  it  will  1h>  iiotiiiKl  tbut  the  horizon  is  ropresentcd  by  a  am- 
vna  background  like  a  panorama.     In  the  ''A^phalciu  *'  thoator  the  bock  of  the 
stage  is  much  wider,  as  com|>arpd  with  the  opening  of  the  protioeniumf  than 
it  J8  ID  ordinury  tlteaterd.      Ii6  whole  arcu  is  surrounded  by  a  contiunous  cloth 
scene,  on  which  tbcro  is  puinttKl  a  rikv  cnUeil  the  horizon,  which  niiiH  from  the 
back  of  the  stiige  atid  np  eacli  eido  for  quite  a  distance.     In  order  to  produce 
the  effect  of  an  unbroken  Hurfaro  tins  porners  are  roundwl  off  very  carefully  so 
that  the  eyo  of  the  8])ectator  is  not  brought  up  by  the  wings.     With  this  sys- 
tom  it  \^  no  longer  niH^«Fiary  to  n^e  so  niueli  nirl;  ami  In^e  work,  uinl  it  in  ijnilo 
possible  to  represent  bouudlefis  plains  or  the  illimitable  expanse  of  tlie  sea. 
This  continuous  horizon  not  only  helps  In  the  illntiion.  but  it  reaches  so  high 
U])  that  borders  are  no  longer  needed.     The  horizon,  like  the  oanvu  in  a  cyclo- 
ranm,  rt-prosetits  n  uniformly  ilhimjnntcd  Burfacc,  which  gives  the  same  inipres- 
fliou  aA  the  sky.     The  horizon  is  carried  by  the  rollers,  and  it  maybe  paiutetV 
8o  that  !it  H  moment's  notice  the  different  asjMx-ta  of  the  sky  can  Ix*  repre»icutcd. 
fn>m  the  di-'Op  blue  nf  Italy  to  the  misti!  an<l  fogs  of  the  North,  and  from  tlie 
fleec'ietit  clotuls  u>  a  sky  heavy  with  thunder.     It  is  even  possible  to  change  llu' 
nature  of  tbo  sky  during  the  action  of  the  play  or  o|)cra. 

AnoUicr  vcrj-  iniporutnt  feature  of  the  "  Anphuleia  "  stage  is  the  system  of 
lighting;  gas  battens  and  footlights  arc  disponfit-d  with.  In  the  "Aspbaloia" 
theater  there  16  a  siieoiiil  arrangciuent  of  the  prosLvniuui;  alt  the  lighting 
is  done  from  the  side.  There  are  many  other  inttMesting  features  of  tlio 
*'  Asphnlcia  "  stage,  which  is  almoi?t  entirely  lircproof.  and  tends  not  only  to 
minimize  the  danger  of  fire,  but  also  to  insure  the  eafety  of  tbo  workmen  and 
artieta.  TLiis  form  of  theater  stage  is,  of  course,  expensive  in  ita  initial  outlay, 
but  it  is  much  clit)ji]>er  in  its  nctrial  working.  Opinions  seem  ti>  be  very  much 
divided  as  to  its  merita;  at  any  mte,  it  is  a  most  interesting  example  of  the 
most  modem  form  of  engineering  talent  being  devoted  to  the  building  of  a 
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thoroQghly  ^ientific  stage.  M.  Georgea  Mornot  sots  in  *'  Trues  et  Diayn," 
from  which  u-o  take  our  cngmvin^.  tliat  the  mnnipulntion  of  the  soeiiery  at 
Biitlit-I'etitti  iti  vi^ry  slow  atid  iliat  tho  cellar  is  very  daiui). 

We  have  jtist  described  the  "direct  rum  "  system  uf  operating  traps  and 
bridge*,  but  it  will  Iw  ri'wdily  see"  tliut  the  epwje  required  for  the  ramfi  U  prac- 
tically lo«t,  8o  another  system  ig  sometimes  U6c<i.  This  is  called  the  "  crane  " 
ay-ftt«m.  In  tbiis  the  bridges  and  traps  are  maneuvered  by  wire  mpaft  wbiith 
are  worked  by  hydraulic  nuns  platted  against  the  walls  of  the  stage  building. 
Soiuo  of  L)u«e  syHt(ini»am  very  oomplieated.  but  tlie  results  uro  very  satisfactory, 
and  are  said  to  be  economicaL,  doing  away  \s-ith  much  handwork,  especially  eo 
in  the  day-time. 

The  ('oiirt  Theater  at  WeislMwlen  pos^iesses  a  very  novel  feature.  The  entire 
space  occupied  by  the  mnsicians  is  roally  a  gignotic  trap,  the  whole  floor 
being  raised  or  lowei-ed.  by  hydraulic  power,  noiselessly  and  in  a  moment.  This 
derico  was  installed  by  Uerr  Fritz  Brandt,  of  tho  Berlin  Court  Theater.  The 
idea  of  having  an  nmhestra  movable  was  to  pftrniit  of  tho  musicians  playing  at 
the  bottom  of  the  pit  when  t!ie  production  of  u  Wugnerinn  o^iera  was  given,  as 
Wagner  beliored  that  the  musicians  should  be  ont  of  sight.  Lie  made  arrange* 
mente  at  the  thentcr  at  BuyrtMith  hy  M-hich  the  orchestra  is  entirely  conceaU'd 
from  view,  the  sound  coming  from  the  bottom  of  tho  docp  orchestra  well.  At 
Wiesbaiien,  if  a  snudl  operetta  is  to  be  given,  the  platform  for  the  musicians  ia 
raised  to  the  normal  height.  This  arruiigement  is  valnable  in  other  ways,  for 
in  the  case  of  a  bull  the  platform  niiiy  be  run  to  any  height.  The  hydraulii! 
nuns  are  powerful  onoiigh  to  raise  tho  entire  loud  of  sixty-tivo  musicians,  so 
that  if  desired  tho  orchestra  can  l>c  se«-aawed  up  and  down  according  to  the 
re(|nirements  of  the  score.  Tlie  Tjjcenm  Theater,  Xew  York  City,  is  similarly 
equipped. 


L     ptw 


A  TIIKATKK    WITH    TWO    AlTniTOKTUMa 

The  people  of  New  York  City  have  the  reputation  of  being  tho  most  tire- 
leea  theater-goers  in  all  .\tnenca;  a  statement  which  is  rorified  by  the  ever- 
increasing  number  of  large  and  well-lilled  places  of  amusement.  Of  late 
yeans  the  growUi  of  the  popidarity  of  the  style  nf  entertainments  which  are 
classed  under  tho  name  of  •'vaudovillo"  has  called  into  exietenco  aspecial  Lyi>e 
of  theater,  which,  in  addilion  to  tbt-  rej  uhiliini  stuge  and  auditorium,  includes 
Bpecial  halls  of  entertainment,  with  Jrninging-rooms.  rii/es,  etc.,  and,  for  use 
in  tho  hot  aiamner  months,  the  itiovitablo  roof  garrlen.  To  judge  from  the 
nightly  programme  of  a  tirst-clacs  Louec  of  this  type,  tho  excellence  of  the 
|)erf(>rmanco  is  measured,  after  its  qnality,  by  ita  length  and  variety.  The 
more  mpidly  the  various  artii^ts  can  make  "their  exits  and  their  entrances." 
the  more  concentnitc<l  amusement  can  be  pockeii  into  uny  given  hour  of  a 
"oontioiiouB  performance." 

It  was  witli   a   view  to  enlarging  the  fta^e  capacity  that  the  proprietor  of 
Proctor's  Pleasure  Palace,  in  New  York  ('ity,  resorted  to  the  bold  expedient 
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rhidi  IB  ehovn  in  IIih  illiiRtrutioii  on  ]>»go  284,  from   whicli  il   will  Im  Been 

lit  a  flingle  stage  is  made  to  do  duty  lur  iwu  Beparalo  aiKlituriunis.     The  vny 

which  thta  wati  aa'toinpliflhod  will  be  socii  by  rofcnenno  to  tho  sectintiul  ili»- 

ram.  which  is  taken  Jongitiuiinally  through  the  auditorium  proper,  the  stage, 

id  tho  iii?w  auditorium,  which  is  known  a^  tho  Palm  Garden,  being  so  namod 

fur  the  i^ilnis  and  tropical  plants  and  riued  with  which  it  U  decui-ated.     Tho 

irt  of  the  diagnuu  whii^h  inc-itides  the  nuditorinm  and  the  xtajfe  t^liows  tho 

intitnictioQ  of  a  typioil  tmnnner  tlifater  of  lo-day — the  nifi  in  the  I>a^ment 

id  the  roof  garden  being  Bpecial  features  in  a  house  of  this  kind — which  intro- 

ItiM^  no  new  structural  fejitnrea  of  much  consoquonco  hoyond  a  (ttroD^honing 

Lhe  nH)r  6up|K)rtti.     !?tripped  of  itn  galleries  Hiid  tu^unery,  a  theater  consists 

two  four-walled  etructure«,  tho  auditorium  being  about  f!<{u:in-  in  phin,  and 

le  stnge  fliior  ubout  tlie  Hune  width  uh  tho  luidiNirinin,  mid  liulf  the  depth. 

^be  walls  of  the  etage  are  ctirried  coniiideruhlv  higher  tliau  the  rnnf  of  the 

trlitorium,  in  onlor  to  acconnnodut^.-  the  drop  curtains.  whi<?li  are  hung  by 

ipca  that  |)UH  over  pnlleye  attached  to  whut  \&  known  m  Uie  gridiron,  a 

Jot   framework  located,    near   tho  roof   of  the   scone  loft.      When   the   drop 

irtain(>  are  not  in  \\m  they  are  rai.*ted  oleur  of  tho  proiKH-uitiui.  iih  tho  opening 

)m  the  stage  to  the  audience  ia  called,  and  hang  in  pitrallel  rowit  ae  (jhoiv-u  in 

le  dimgram.     Below  the  etago  flour  are  shown  the  tra|>^-.     Here,  in  tliu  older 

leators,  were  frofpieiitly  ]*Maite<l  the  drtwiiiig-rooini*  of  the  |>erformer8,  though 

IB  tiioru  inwlcni  arningcnieat  ia  to  hnild  them  iit  tho  sides  or  the  roar  of  the 

tn    rarrving  out  the  iJua  of  a  double  fta;^i!  u  hall  wu»  hiiilt  inimediat^^ly 

»bind  the  theater  proper,  and  a  proscenium  arch  -wan  cut  through  tlie  i-ear 

rail  of  the  Btago.  the  flrtor  of  which  was  carried  out  into  the  hall  and  provided 

ritb  the  reguUtion  footlighuj.     Tiie  new  proscenium  was  provided  with  its 

curtain,  and  all   that  wutt  then  ueireK^ary  wiui  to  ^miiit  tlie  Itacks  of  the 

(iating  wings  and  drop  curtains  with  scenery,  and  the  doubling  of  the  dtage 

complete. 

The  original  inteuijou  wue  to  have  three  or  font  iierfonnancBa  of  snch  a 
hunu'ter  that  they  wuuhl  nut  interfere  with  carli  other  going  on  upon  the  istiige 
the  same  time,  and  during  the  enmmer  months  this  was  frequently  dour. 
Ordinarily,  howeror^  the  curtain  opening  to  tho  palm  garden  \a  kept  lowereii. 
id  it  is  raJMKl  only  during  the  intermieunon^,  or  when  si^cial  itrrobatic,  gym- 
tic,  or  animal  act^  are  in  progress.  A  [>aseageway  leiid^  fnmi  tlio  anditu- 
Edid  to  the  palm  garden,  which  are  both  accessible  to  the  andienc-e  at  all  times. 
This  is  the  first  time  thuL  ^uch  an  e.\j>criineiit  as  this  htis  }>ecn  tried,  and  its 
anlta  will  be  watched  witli  contiidcriihic  interest.  The  effect  as  one  luokR 
trough  Lhe  stage  may  be  judged  from  tlie  larger  engraving. 
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ccmo's  pivoTEn  theater. 

One  o{  tbe  mnet  iiigenioiu  of  tbe  ancient  tlieai^ra  of  which  we  have  any 

nn!  is  ihiit  deviswl  liy  Curio,  wliioli  \a  dpscribod  h\  Pliny.     In  the  half  cen- 

bffore  <'hri(^t.  »  uenltUy  Kuuimi  citizen  cuu^tnictiKl  a  theater  capable  of 

holiling  eighty  thonsaml  [H'r^nn^.     T)iu  >4ta({o  nf  this  theater  was  onmnicnti.s] 

rilb  xhttin  hDndred  and  ^Jxty  cohimufi.  and  bcttreen  tlic^  columns  there  were 

lall  ihrec  thoii<iaml  ^tatiioti.     Curio  not  bi-injK  able  tu  do  anything  innro  niag- 

iBt.  wa*.  aet:ordihg  to  Pliny,  obligini  to  (iiibotituie  inpcnuiu'  for  extravn- 

ince;  ho  therefore  constriictud  twn  lurgu  n-o(»ilt!ti  theaters  near  each  other,  and 

Aer  (TOfD  BO  urmn^rod  that  eatdi  could  t)e  revolvoj  upon  u  pivot.     In  tlie  raorn- 

*ft^  plavH  won.i  put  u|M)ii   the  mIj^jos  nf  ciutH  of  thi-  tliPattrs.  the  latter  being 

("act   to  bock.     In  the  afternoon    the  theaters  were  all  at  on<;o   revolved  so 

*<  to  tniike  them  twe  each  other,  the  people  being  carri&l  with  them.     It 

*aji  only  nooe«8ary  to  connect  the  corners  of  the  two  theaturi!  in  order  to  haTa 

'kii  (mi]iliiUieaU>r  in  uliitili  ghtJtuloriat  conitiaUt  might,  ho  exhibit^td. 

It  i»  rather  extniordinnrv  that  the  Komana  shonid  have  allowed  thenieelrea 
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to  be  carried  around  in  tiiiH  unstable  machine.     The  theater,  of  iionrse,  wm 
only  fur  li'iniiomry  nsp.  but  during  tb«  last  day  of  the  celebration,  Cnrlo  «u 

obliged  tu  cbange  tba  order  «r 
hie  magiiiHc«nteiiteruiitiniurit«>. 
since  tliepirotH  beeamefitraiupd 
and  out  of  true.  The  amphithe- 
ater form  »*Ba  ihorefore  j»re- 
eorrod.  The  modo  in  which 
theeo  tboators  were  conBtrueted 
hae  occupied  tho  attention  of 
several  learned  pcrBons.  Tlie 
arcliitecU  in  the  tlrRt  century 
before  Christ  were  nccuBtometi 
to  build  wiMxIi'u  tlieiiters;  the 
tir^t  stone  one  u'lis  built  in 
Rome  by  Pom]iey.  It  will  bo 
seen  that  the  truusformation 
due  to  Ciirio^B  iniugtoation 
might  have  been  effected,  us 
Pliny  inditsfttfn,  by  a  rotation 
iirouud  the  j>ivot4,  1*  and  (j.  of 
the  two  great  tlieatera,  whuee 
framework  rofited  npon  a  series 
of  email  whocU  movable  on  cir- 
cular trackfi.  The  stages,  C 
and  l>,  of  the  theaters  were 
oonst.ru I'.teii  of  light  framoworfc, 
and  were  w)  arrange*!  that  they 
coultl  bo  taken  down  and  pushed 
back  at  C  and  D',  and  thu«  al* 
low  the  two  theaters  t*:)  revolve 
on  their  own  axes  so  a8  to  come  face  to  face,  wliile  leaving  between  them  only 
the  8pa(X!  neceariary  for  rotary  motion.  Thi»  Hpace  watt  then  fil1o<l  with  liglit  and 
movable  pieces  of  framework.  A  and  H,  which  formed  on  the  ground  floor 
vast  door>«  for  the  entnuice  of  tlie  gladiatora,  and,  iu  the  story  above,  boxete  for 
the  magistrates. 
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THE  OLYMPIAN  THKATKU  OF  PALLiVDIO  AT  VICENZA.* 

The  oldest  permanent  llieater  in  Kiirope,  at  leofit  of  thoeo  built  etm^  tlio 
time  of  the  Jtonmnt>,  is  tlie  Olympiim  Theiitcr  at  Vicenza,  Italy,  and  it.  Is  the 
last  of  its  race.  Before  considering  thig  curious  theater  it  would,  perluips,  be 
well  t<i  glajice  for  h  moment  at  the  Iiii^tory  of  the  theiifcer  in  ancient  and  mod- 
em timeg.  In  the  old  (Ii-epk  Theatre  tlie  Bpectators  were  seated  in  a  fiemicircle 
in  front  ut  a  ruiiwil  plutfurm  on  which  a  fixed  iircliitecturul  screen  was  pro- 
vided. The  action  took  plar«*  upon  thifl  stage.  The  dramas  of  the  (rreeks  and 
Komane  were  of  the  simplest  kind,  the  {iialogiie  being  simple,  rhythmical, 
and  ofUu  intoned.  The  amphitheater,  in  which  the  eeat«  n>m  in  tiers,  ejiuld 
Bccommodato  a  lar};c  number  of  tjpeet^itors.  A  theater  with  a  radius  uf  three 
hnndred  feet  could  seat  twenty  thousanil  sj)eotat()re.  The  best  eouut^rjiarts  of 
the  Oneek  theater  are  Bome  of  the  concert  halls  which  wert'  built  epccially  for 
oratorios  and  concerts.  Tlie  frreeks  fully  nnderst-ood  that  the  facial  eKpression 
of  the  actors  was  lost,  the  epectatoris  being^  so  far  away  from  the  scene  of  the 
action  of  the  drama.  They  utt(.*ni[itod  to  overcome  thease  diflicultics  by 
reqniring  tlie  airtors  to  wear  masks  with  strongly  marked  featnres,  and  to 
iucreoBe  their  lieight  tboy  were  provided  with  high-bcelcd  shoos.  The  opera 
glass  ill  the  modem  theater  has,  of  course,  doou  awav  with  all  objections  ut  this 
kind. 

The  modem  (heater  is  the  result  of  the  blending  of  the  old  circnlar  theater 
of  the  Greokfi  with  the  rectangular  theater  (so-callBd)  of  the  Middle  Ages. 
The  earliest  mediseval  theaters  in  Italy  and  Spain  ooiieiated  of  courtyards  with 
balconies  which  were  inipi'c8»cd  into  the  service,  and  plays  were  often  per- 
fomied  in  chnrches ;  bnt  in  France  the  climate  was  so  had  that  the  tennis 
conrte  were  U8e<l.  The  tronhle  with  tlie  tennis  court  was  that,  owing  to  the 
difficulty  of  rooting  a  large  open  B]*ace,  the  room  could  be  only  forty  or 
fifty  feet  wide,  and  only  six  hundred  to  one  thousand  persons  could  see 
and  hear  to  advantajo^.  The  accommodations  had  to  be  increased  by  tiers  of 
boxe«.  The  eoncli-!ike  arrangement  of  elttiwiail  times  was  soon  found  to  he 
unfit  for  a  spoken  dialogue,  which  cannot  be  well  heard  more  than  eeventy-tire 
or  eighty  feot  away,  or  the  exprceaion  of  the  actors'  faces  appreciated  at  a  greater 
distance,  so  that  the  next  improvement  wa«  tlie  mnnding  off  of  the  comers  of 
the  room  and  the  multiplication  of  boxca,  which  were  placed  tier  npou  tier  in 
the  same  manneran  high  oflloe  buildings  are  erected,  to  give  increased  accom- 
modation, owing  to  the  smallnesH  and  great  value  of  some  of  our  city  blocks. 
In  ItiT.'i  T'"ont;uia  invent»>d  the  jtoisei^boe  form  of  theater,  which  has  not 
been  departed  fn>ni.  lu  opera  houses  and  lyric  tbeators  the  curve  is  elongated 
into  an  elliptw  with  the  major  axis  towards  the  stage.  In  theaters  for  the 
epoken  drama,  where  people  nnust  nee  and  hoar,  Iho  contrary  process  was  ncces- 
aaryaud  the  front  boxes  were  brought  near  the  stage.     The  introduction  of 
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squares  of  statoty  architoctitre,  eiicli  ending  in  u  triiimpiiA]  arch.  The  posiCiDa 
of  the  diverging  avcnura  will  be  understood  by  reference  to  the  plan.  The 
magnillcoitt  paiaco^  and  |jris'al6  dwellings  whicli  are  here  portrayed  furnish  a 
very  effective  setting  {or  the  pla>'«  which  were  performed  in  the  tlieatvr. 
Tlioiigh  the  dittUin<:e  to  tho  hack  of  the  theater  ii>  only  forty  feet,  yet  hy  skillful 
and  injfenions  jwrspective  and  foresliortenin^  it  appears  to  be  four  hundred  feet 
distiint.  For  tliw  ftkiliriil  ami  iiigeniniii^  ooneeit,  which  is  iinclas^ical  in  spirit, 
we  ai-e  indebted  to  Seatuozzi.  The  exterior  of  the  theater  is  by  no  means  com- 
piiniblo  to  it£  internal  beuitty.  I L  wuh  hiiilt  not  at  the  exjietine  of  the  goTom- 
nient,  but  by  some  private  Viceutine  gentleman  of  the  Olympic  Academy. 
TItc  theatiT  wn^  completed  in  i.58fj,  and  whh  inauguraU^l  by  the  perfonnance 
of  the  "  (EdipuK  Tyrannus''^  of  Sophocles. 

The  gcnend  ]ine*i  of  tiie  interior  of  the  tlioawr  are  noble  and  calm.  The 
theater  looks  as  well  on  paper  as  in  reality,  for,  like  <iO  many  of  I'alladio's 
buildings  built  of  hrick  and  etncco,  which  arc  now  in  a  dilapidate*!  condition, 
it  haK  an  enduring  sliuldiinej^.  It  muHt  betiaid  that  in  this  romiirkable  bnilding 
l^alliidio  wuriliiitwl  Uie  pret-epta  of  \'itrnviusand  the  needs  uf  a  coutempora- 
neriue  society.  M.  Kugi^ne  MQntz  liaK  expressed  the  oonception  of  tho  Llieater 
when  ho  .'^id  tliat  it  was  a  *'  mirage  of  a  I'aolo  VeToneso  in  architecture,*'  and 
indeed,  with  its  prufusiun  of  statnoo  and  ni(*bf>t(  and  (N^iliiinnK,  it  does  resemble 
the  works  of  tho  great  palnli-r  of  Ven)ua.  who.  in  his  great  liglit-fiUed  free- 
ci>efi  and  canvases,  crowds  the  t^pucc  with  nionnincntul  architecture,  and  fills  the 
buildings  with  the  ivcll>dresiicil  conrtiers  of  Venice,  until  the  whole  becomei 
gorgeous  pageant. 
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CHAPTER   HI. 

STAGE   EFFECTS. 

The  present  chapter  deals  with  the  varioua  effects  which  are  liable  to  be 
called  for  in  almost  any  opera  or  other  dramatic  production.  It  should  be 
remembered  that  the  effects  of  sunrise,  moonlight,  thuuder,  lightning,  wind, 
rainbows^  fires,  etc.,  may  be  obtained  in  a  great  variety  of  ways,  so  that  only  an 
outline  of  some  of  the  methods  of  producing  the  illusion  can  be  given.  Stage 
management  is  a  constant  study.  Stage  managers  and  stage  machinists  and 
property  masters  vie  with  one  another  in  producing  more  aud  more  realistic 
illusions.  It  is  a  curious  fact  that  this  business  is  largely  a  matter  of  inven- 
tion, and  it  is  little  wonder  that  it  is  in  the  hands  of  exceptionally  clever  men. 


SCENE   PAINTING. 

Scene  painting  is  an  art  by  itself.  There  is  no  other  branch  of  painting 
like  it,  either  in  the  variety  of  subjficts  embraced  or  in  the  methods  employed. 
The  scenic  artist  must  be  at  home  in  landscape,  marine,  or  architectural  paint- 
ing. He  must  be  able  to  produce  at  any  time  the  mountainous  passes  of  Switz- 
erland, the  flat  meadows  of  Holland,  the  palace  of  Versailles,  or  the  Windsor 
Hotel.  The  method  by  which  he  works  and  many  of  the  materials  he  employs 
are  altogether  different  from  those  used  by  the  ordinary  oil  or  water-color 
painter.  The  scene  painter  works  upon  canvas.  He  first  makes  a  pasteboard 
model  of  his  scene  and  gives  it  to  the  stage  carpenter  or  stage  machinist,  who 
builds  the  framework  and  secures  the  canvas  to  it.  It  is  then  ready  for  the 
"  paint  frame."  This  is  a  huge  wooden  affair  hung  up  with  ropes  with  coun- 
terweights attached.  It  is  usually  placed  against  the  wall  at  the  back  or  side  of 
the  stage,  and  has  a  windlass  attached  by  which  it  may  be  raised  or  lowered. 
The  artist  works  upon  a  bridge  built  in  front  of  this  frame,  the  paint  bridge 
usually  giving  a  passage  between  the  two  fly  galleries.  A  paint  bridge  is 
illustrated  in  Chapter  I.  of  the  present  division  of  this  work.  By  hoisting  or 
lowering  the  iiaint  frame  the  artist  is  enabled  to  reach  any  part  of  the  scene. 
He  is  provided  with  plenty  of  brushes,  ranging  from  a  heavy  two-pound  brush, 
such  as  is  used  by  house  painters,  to  a  small  sharp  one  used  for  drawing  fine 
lines.     In  addition  to  these  he  has  several  whitewash  brushes  for  laying  in  fiat 
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washes  und  skies.  The  colore  are  kept  in  biicketa,  tin  canH,  and  eartlionwam 
resfieU.  His  other  rcqiiisitcs  are  a  palette  knife,  pleiilv  of  twine,  and  fltickB 
of  charcoal.  Ue  is  then  ready  to  go  to  work.  Hia  first  duty  \%  to  *'  prime  " 
the  Bcenea.  Thia  la  done  with  a  plain  coat  of  whitii.  DistcmjHT  color  is 
used  in  isc^ene  painting.  The  colors  are  mixed  with  sizing,  which  ia  simply  a 
weak  Bolution  of  glue.  The  priniing-  cout  \&  laid  on  with  a  heavy  whitawaph 
liriihh.  After  thoeaiiY:ut  ii;[iriTn(Kl  and  dry,  tliu artist  ia  ready  toilraw.  After  the 
rou^h  charcoal  sketch  is  made,  it  is  carefully  gone  over  with  an  ink  Bpocially 
prepared  for  the  purjKMie.  The  architectural  work  must  bo  done  with  preci- 
fiion;  regiilaiity  of  outline  and  accuracy  are  absolutely  eflsential.  The  i>criipec- 
tive  requires  to  be  laid  off  with  the  greatest  possible  care,  aa  the  effect  of  niuay 
scenes  depends  almost  entirely  upon  it.  The  next  step  ii)  the  laying  in  of  the 
groundwork.  The  sky  Is,  of  course,  the  first  ]K)int,  This  is  done  with  white- 
wasli  bruRhee.  The  principal  point  is  to  get  it  on  thickly,  and  here  the  great 
adv.intiige  'if  puinting  in  cliHtentper  is  miule  plain.  The  color  ilries  very 
(|iiickly,  thuK  alTnrdingtliQ  arii»ta  high  rate  of  speed  in  working;  and^socondly. 
the  color  dries  precisely  the  i-wnie  shatic  it  Imd  before  being  mixed.  Scene 
paiut*irfi  of  dilTertMiL  nationalities  have  various  methods  of  working,  aome 
using  a  grmt  deal  of  color,  otlicri*  vcrj-  little.  Some  idea  of  the  rapidity  of 
working  can  be  obtained  when  it  ia  etate<l  tlmt  a  scene  painter  of  Che  Englitsli 
Bchool  has  been  known  to  ]>airit  a  eeetie  of  twenty  by  thirty  feet  in  le^  than 
four  hours.  Sonic  of  the  colors  used  cost  an  much  as  t2.7.'>  piT  pound.  luilign 
is  naed  in  rery  large  quantities  by  soanic  artists.  Teu  ponnds  of  iudigo  arc 
sometimes  used  in  a  single  scone  A  scenic  paint^^r.  however,  is  not  confined 
to  colors  ill  pix>duciug  eSecbt.  A  nunibcT  of  other  materials  are  of  great 
importance  in  this  kind  of  iminting.  Oold  and  silver  leaf  uro  freely  naed  for 
certain  kinds  of  (wenps,  as  well  as  foil  papers  and  bronxe  powders.  Jewels  in 
the  wotl  of  the  I'^juttern  pahu-e  cannot  bo  imitated  with  a  eiifllciont  degree  of 
rcaliMii  to  »«tand  the  glare  of  the  light,  so  jewels  are  iniulo  of  xinc  and  H>t  in  ihe 
canvas;  they  are  injule  (if  all  colore;  they  are  oft«n  covered  with  colored  l»c- 
quei>t,  or  the  paiiitied  sui'face  is  lacquered.  In  icesc«*ije(i  mica  pnwders  are  used 
in  large  quantities  to  jimdiicv  the  glitter  und  sparkle.  Nearly  ever)'  seem* 
jmintor  ban  a  largo  ctdlcction  of  stencils  wliieli  are  very  useful  for  pn)duciu^ 
architectural  decoratlous.  The  last  thing  the  scene  painter  does  bofore  tlif 
intriiductirin  of  a  new  play  is  to  have  his  scenes  set  upon  the  utage  at  night  w 
onler  that  the  lighting  of  them  c^n  be  arranged.  The  artist  sits  in  the  center 
of  the  auditorium  and  niinntely  observes  every  nook  and  comer  of  tlie  aceiie 
under  the  glare  of  the  gas  or  electric  light.  Here  a  light  is  turned  upand  there 
one  is  lowcTed  until  the  proper  effect  is  oUtjiinetl.  The  gas  man  or  elcctrieiau 
take«  car&fnl  note  of  hia  directions,  and  tlie  stage  manager  oversees  every- 
thing. 
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SUNRISE  EFFECT. 

The  BtmriBe  effect  is  obtained  in  several  ways.  A  semicircular  screen  is 
placed  across  the  stage  and  forms  the  background,  as  for  mountains.  Upon 
a  platform  immediately  behind  the  center  of  the  stage  is  placed  an  arc  pro- 
jector that  is  maneuvered  by  hand,  and  throws  a  luminous  diek  upon  the 
canvas  of  the  screen.  Upon  the  stage  are  suspended  colored  incandescent 
border  lights.  In  other  suitable  places  there  are  arranged  groups  of  lamps 
provided  with  reflectors  of  special  form.  These  lamps  may  be  introduced  suc- 
cessively into  the  circuit.  Colored  gelatine  plates  may  be  slid  over  the  reflec- 
tors so  as  to  give  the  light  the  color  desired.  Our  engravings  sliow  the  various 
Bystems  of  lighting  employed,  showing  the  cords,  pulleys,  and  other  devices  for 
tarning  the  gelatine  shades  around  or  raising  them  so  as  to  give  the  desired 
effect.  The  electrician  first  puts  into  the  circuit  the  group  of  lamps  that  pro- 
duce the  blue  light,  and  at  the  same  time  turns  the  blue  shades  over  the  lamps. 
At  a  given  signal  the  operator  pulls  the  rope  so  as  to  biing  the  red  colored 
shades  in  front  of  the  lamps.  When  the  signal  is  given  to  him,  the  operator 
in  charge  of  the  arc  lamp  places  a  red  glass  in  front  of  the  lenses  of  the  pro- 
jector and  switches  the  current  on  to  the  lamp.  The  resistances  in  the  circuit 
of  the  various  incandescent  lamps  are  successively  withdrawn  so  as  to  heighten 
the  red  light  of  the  rising  anu.  In  some  theaters  colored  incandescent  lamps 
are  used,  as  at  the  Metropolitan  Opera  House,  New  York  City,  as  described  in 
Chapter  I,  of  the  present  division  of  this  work.  This  system  is,  of  course,  pref- 
erable in  many  ways. 

To  return  to  the  snn-rising  effect:  after  the  sun  has  risen  above  the  moun- 
tains the  red  light  is  diminished,  the  red  glass  placed  before  the  aperture  of  the 
projector  is  gradually  removed,  and  the  color  screens  are  removed  from  in  front 
of  the  lamps.  Motion  is  given  to  the  sun  by  means  of  an  inclined  plane  up 
which  the  arc  lamp  is  carried  by  means  of  a  winch  which  is  slowly  manipulated 
by  the  assistant. 


ID 

IK 


Btago  effpot  winch  we  are  about  m  lioscribe  is  proiiicefl  by  the  meoban- 

Bm  which  was  furnierly  in  tjso  in  the  Sletropolitan  Ojiera  iIou.^e,  \ew   York 

iQr.     The  electrical  sun  wiw  abij^  gla»(  difk  witji  an  urc  lamp  of  two  thousand 

iiirlle-powor  behind  it.      It  shnwcil  throii;;h  a  liole  cut  In  a  drop  ourl«in,  and 

Bet  firmly  in  a  frninp  rovcrod  with  colni-od  gauzo  to  roprcsont  the  vurioiia 

which  the  sun  im|>art8  to  the  utiiioiiphm'e.  and  the  colors  it  projects  upon 

\e  eloads  diirinp  iifioeiisioii  and  declinatiuji.   It  is  very  effective  in  many  operas, 

The  Prophet*'  and  "  Taniibau»er." 

CHAXOE  KIIOM   DAY  TO  NIGHT. 

One  of  the  moet  beautiful  effects  produced  upon  the  stage  is  the  change 
om  day  to  night  or  from  night  to  day,  efipecialiy  the  former.  This  ia  acoom- 
pli»iiic<l  in  %'arioiiflwayi*,  as  the  following:  To  proiiuce  the  proper  effevt  the  bjick 
drop  \&  made  nearly  doiiblQ  t)i(>  height  of  the  ueual  ^eno;  the  nipper  half  is 
painted  to  repretient  h  sunset  sky,  and  the  lower  half  to  repi-eweni  nnwntight.  It 
is  hung  fto  that  the  upper  half  alonp  is  vifiiblo.  Tlvo  ficpucry  of  the  distance  ia 
ihen  painted  upon  a  eeparaie  piece,  which  h  prolile^i — that  \s.  cut  irn^larly 
to  reprcGcnt  trees,  monntains.  or  hotisea.  This  piece  is  placed  immediately  in 
ront  of  the  eky  tlrop.  A  few  feet  further  in  front  is  held  what  is  known 
m  a  cnt  gauze  drop.  This  luia  sides  and  a  top  uf  canvas  painted  as  the 
caae  requires,  while  the  center  w  filled  with  flue  gauze  which  lends  an  atrial 
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effect  to  the  distjuice.  ReJ  lights  are  employed  to  gire  a  soft  snnset  glow 
the  Boeoe.  At  the  proper  moment  tho  back  drop  is  itlowtj  and  steadily  raisod. 
While  the  red  lights  are  slowly  dimmed,  the  greeo  lighU  are  glowly  turned  on. 
The  moon  effect  is  obtained  in  difToront  wuye,  as  we  will  shortly  describe.  The 
moon  is  !4oni<;time«  tniulc  in  the  niglit-hulf  of  the  sky  drop  and  rlsett  with 
it.  When  it  riace  above  the  distant  horizoo,  the  green  lights  are  tamed  on  to 
their  full  power. 


STARS. 

The  star  which  we  illustrate  coneif^ta  of  a  single  sixteen  candle-power  incan- 
dcttoent  lamp  fixed  to  a  metal  frame  nvt  in  u  drop  curtain;  only  the  star  iUself, 
with  a  covering  of  red  gelatine  tinctured  with  blue,  showing  through. 


ST  AH. 


MOON   EFFROTS. 


There  Is  hardly  any  illnsioTi  on  the  stage  which  is  seen  as  often  as  the  moon- 
light effect,  and  there  in  nothing  which  can  be  a^  well  counterfeited  on  the 
stage  as  moonlight  scenery.  The  artist  iwually  begine  his  tiwsk  hy  painting  a 
moonlight  scene;  hy  daylight  sucli  a  scene  U  ghastly,  being  painted  iu  cold 
grays  and  greens,  in  which  Prussian  blue  and  burnt  umber  play  an  important 
part,  and  the  lights  are  [Hit  in  with  white,  aligluly  tinged  with  emerald  green. 
The  strong  moonlight  of  th«  foreground  is  producpil  by  a  ralnium  light  thniwn 
through  a  green  glam.  A  fainter  light  npon  the  scenery  at  the  baok  of  the 
stage  is  obtained  from  whiit  are  called  **  green  mediums" — lam  pa  with  green 
shades.  They  are  placed  npon  the  stage  just  in  front  of  the  main  scene,  and 
are  "masked  in  "by  scenery.  A  row  of  them  is  often  suspended  from  the 
flies  in  order  to  light  the  top  of  the  scenee.  In  this  case  they  are  hidden  from 
view  by  what  are  calleri  the  sky  borders;  thus  a  soft  green  light  is  giTcn  to 
the  entire  stage  without  the  source  of  it  being  visible.    The  position  of  the  moon 
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determined  apon,  immediately  undtT  it  a  uumber  of  small  irregiilur 
:  are  cut  in  tlm  drop,  boginning  at  the  horizon.  These  are  corereU  on  tha 
witli  tuuslin,  ntid  are  painted  over  on  tlie  front  to  Diiitoli  tlio  re«t  of  the 
me.  Uchiud  the«w  linl(.«  iii  placed  an  ondli^ss  ton-el  about  eight  fecr  iu 
oiglit.  ruuutug  arouud  rolit^rs  at  the  tup  ntid  bottom;  the  Lower  roller  has  a 
cntnk  hv  which  the  towel  itt  turt)(>cl.  In  the  towel  are  out  a  number  ot  holee 
similar  to  those  cut  in  the  drop.  A  strong  giisbnnicr  Isplaeetl  hctwct-ri  the  two 
lidee  of  the  tonrel.  Wlien  the  crank  itt  turned,  the  flaehing  of  the  light  through 
the  passing  holtis  in  the  towel  and  the  Htationary  ones  in  the  drop 
^^Bcne  ]iro<)nced  u  tine  effect.  Instead  of  «  towel  a  large  tin  cylinder 
Hnay  be  uaed.  Otlier  interesting  moon  effects  are  described  iu  the 
dhapter  •ntitled  **  A  Trip  to  the  Moon,"  in  the  present  work. 

We  now  oom?  to  the  moon  proper,  which  Ir  produced  in  a  num- 
ber of  \riiyg.  The  form  which  we  illii^trnte  it>  one  in  u»e  in  the 
Hetropulitan  Opera  House,  New  York  fity.  It  is  about  eighteen 
inchest  in  dium«jter,  ntid  itt  mmle  of  pon^Iaiii  nr  milk  glass  and  i-^ 
oral  in  form.  Withinaroi^ix  incaiidesconl  lamps  of  sixteen  candle- 
power,  connected  with  a  rheostat. 

It  is  Tory  cffeetivo  in  many  operas,  as  in  "Tannbauser." 
The  moon  is  moved  by  means  of  a  batten,  a  thin  piece  of  wood 
let  down  from  abr»ve.  the  course  being  marked  for  the  operator 
by  the  apparent,  though  exaggerated,  movements  of  the  moon  as  we  see  them 
in  an  orrery.  The  mimic  sun  moves  behind  the  drop,  but  the  moon  moves 
before  it,  ami  therefore  to  keep  up  the  illusion  the  wires  it  draws  after  it 
inust  be  colored  the  SMUie  a&  the  drop. 


U% 


HOOX. 


RAIN    EPPRCT. 


Bjun  tucnuiE. 


The  rain  machine  is  usually  placed  high  up  in  the  flie«. 
A  hollow  wooden  cylinder  five  feet  in  cirLniniferenee  and  four 
feet  in  length  is  provided.  Upon  the  ingidc  ai%  placed  rows  of 
small  wooden  teeth.  A  quantity  of  dried  pcoe  are  placed  in  the 
cvlinder,  and  a  belt  is  run  anxind  one  end  of  it  and  down  to 
the  prompter's  desk.  By  turning  these  cvliiiders  the  i»ciis  run 
dowu  between  the  teeth,  and  the  noii^e  produced  hy  them  makes 
a  good  imitation  of  rain  falling  upon  a  roof.  Tmveling  cora- 
|>anies  often  have  to  go  to  Hniull  theaCors  n-fuiro  such  hixiirics  as 
"rain  nuujliines"  are  unknown.  A  Bufficicntly  good  anbetitnte 
is,  however,  easily  obtiiined-  A  sheet  of  heavy  brown  paper  is 
jKutted  over  a  chiUrs  hoop  and  a  handful  of  bird  shot  is  placed 
upon  the  paper.  Tlie  hoop  is  tippeil  from  side  to  side,  and  the 
shot  rolls  around  the  {wpor,  producing  a  fairly  good  min  oflect. 

Our  engraving  shows  a  French  form  of  rain  machine.     It 
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conaiate  of  a  wooden  box  seven  or  ei^ht  feet  long,  diriilcd  into  compartments, 
as  shuwn  in  our  etigraving,  liy  nldiqiiu  piet^R  of  tin  n-liich  tranaform  tlit*  interior 
into  a  tortuous  passage  for  the  dried  ]>eaB.  The  quantity  of  peaa  is  regulated 
at  the  top,  and  t)ii.>  violoiioo  of  the  drojis  of  rain  dejiends  ujwu  the  quantity 
of  peas  and  the  inclination  of  the  box. 


HAINBOW    EFFECT. 

In  the  last  Boene  of  **  Rheingolil  "  tlio  gwds  enter  Walhalla  over  the  rain- 

iw  brid^D.     The  rainbow  U  a  miij^nificont  sta^o  illuRon,  and  is  produced  as 

follows:  The  prisms  are  rHatene<l  one  above  the  other  in  front  of  an  electri- 
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eal  prnjcetor.  The  light  from  it  pasKin^'  through  the  prisms  prvdnocs  the 
various  colorA  of  the  prismatic  gj)ectacle  due  to  the  influence  of  the  nilndrope. 
As  in  nature,  there  uppear  tu  bo  two  archee,  the  primary  and  tlie  secondary. 


WINIt  KFKKCT. 


Wind  in  very  oKefiil  in  heiyhteninp;  the  i-fffct  nf  staye  storms,  especially  in 
melodramiu.  Where  the  elTect  is  well  done  the  pitiless  blast  is  very  realictic. 
The  wind  nmchhirt  ie  imrtahlo,  and  msiy  be  jdai'ed  anywhere  tlie  property  master 
wishes.  The  wind  machine  in  made  in  varions  ways,  of  which  the  following  is 
one:  A  hfiavy  frame  ici  nmile  in  whirh  to  ^et  a  cylinder  provided  with  paddles, 
and  resembling  very  much  t)ie  storn-wheels   ee«u  on  Ohio  Biver  towboata. 
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Acros  the  top  of  the  cylinder  is  Htrelcbeil  as  tijiht  an  powihle  a  pi«»  of  heaTy 
groe-grain  silk,  bat  canras  \b  often  Bubstitutod  in^teail.  The  rapid  passage 
of  the  pwidleK  i»ver  the  surfaw  of  the  eilk  or  eanras  jirwltiupa  the  noise  of  the 
vri nd .  Often  traveling  com panie« 
»rcin  theau^rs  whore  tliore  in  no  wind 
ntachinc.  In  this  case  oiio  of  the  stage 
b»nds  selects  a  lioavy  piece  of  flyxible 
liuife  and  whirls  it  around  his  head, 
extraction  of  wind  from  the  hose 

IB  not  entirely  satisfactory,  however. 
Our   engraving  shows  a   Frcucli 

form   of  machine   for   imitatin((  the 

niit^  of  the  wind.     iL  coii^itttM  tif  ii 

cvlindcr  mounted  on  an  axlo.     'I'iio 

ftaves  arc  triangular  in  Hhupe,  nn<t 

eud  ina  Hharp  point.  Instead  of  run- 
ning thwe  BtavcA  over  oilk  or  canras, 
eordfi  are  sTibstitnted.  The  cordB  are 
secured  below,  bo  that  they  can  be 
tightened  bo  as  to  out  into  tlio  etaves. 
The  cylinder  ia  tnmeJ  by  a  crank,  and  by  turning  it  rapidly  the  friction  of  the 
produces  a  good  rupreaenlatiori  of  uiml. 


AM 


WIND-FlliHIlTlriNO    HACIIINK. 


THUNDKH   EFFECT. 

The  thunder  and  lightning  effect  ir  somewhat  complicated,  oepecially  the 
thunder,  whioli  may  be  regaixlod  ac  tlie  rosnlt  of  the  combination  of  a  number 
of  effects.  First  a  lar^e  piece  of  ttheet  iron  is  Hiiaktm.  which  prixluceti  an  imi- 
tation of  sharp,  mttliug  tliunder.    Thia  faitu  U*  give  the  doll  rntir,  a  reverlwra- 

tion  which  h  m-ually  heard  :d 
Btorma.  To  jirodnce  tiiiu  effect  a 
heavy  box  frame  in  nuide,  and  over 
it  \a  tightly  drawn  a  calf  skin. 
Tpon  thifl  the  Btago  hand  operates 
with  a  etick,  one  end  of  which  is 
]iad(loil  uii4  covered  with  chamois 
pkin.  This  IB  called  the  thunder 
ilnini.  and  when  accumpimicd 
with  a  Jla<*h  of  lightning  jiroduced 
with  the  aid  'tf  a  mngno^itim  fliirth 
tflrch  renders  the  iUnsion  very 
realistic.  Often  two  thunder  drnma  are  uined  at  the  eame  time.  Then  the 
"  rumble  carl "  is  also  used.  Tlie  rumble  nirt  is  a  box  filled  witli  some  heavy 
materiali  and  mounted  upon  irregularly  sbuped  whcclB. 


BVMBLK  CART, 
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Onr  engraving  atiowB  u  nimble  cart  as  tiaerl  in  the  I'aris  Opera  Uoiue. 
With  this  a  littlo  wind  ie  mlded  from  the  wind  niuchttm,  and  thu  niin  fITeot 
is  gometimea  worked  feiratiltaneonaly.  The  result  of  tbie  complicated  ellwt  is 
very  gutxl,  Hnd,  nf  c^xime,  the  uflf<!t  may  bo  varied  as  the  stage  manager  majr 
think  proper  for  the  opera. 

Ill  largo  opera  houses  a  more  complfcutwl  pvhU-ri  it*  ernplnyod  than  thnae 
which  we  have  jue«t  det-criboil.  It  it:  itsually  phiceil  agaiiitut  the  wall  of  the 
tliird  Ry  gallery.  It  consists  of  a  kind  of  cabinet  with  firo  or  ax  slanting 
lelveg.  On  each  ehelf  are  kept  a  half  dozen  oauixin  l>ulU  which  are  retained 
Id  place  by  hinged  doors.  When  the  signal  is  given,  the  slage  hands  n{>en  the 
doOFB  of  one  or  more  e-ompartnientH,  and  the  b-iIlK  dn^p  drtivii  into  a  z'uic-lined 
trongh,  which  is  eome  twenty  feet  long.  The  trough  being  built  with  iowjoali- 
ties  of  Efiiirfae'«.%  the  efToct  is  enhHiicoil.  At  tbo  end  nf  the  crontrh  the  Italls  dro)) 
through  the  flooring  to  the  gallery  below  by  meauH  of  special  ulantu.  Arraugt:- 
ineiitH  are  provided  by  wliie.h  tlit^  bnlltt  euu  !m-  Ktoppof]  Itefore  they  paa  ibrongli 
the  floor.  It  will  readily  het-een  that  by  rcgulutitig  the  unniber  of  bulls  olrooet 
any  thunder  effect  can  be  pixidnecd. 


I 


UOHTNINO. 


I 


Lightning  h  prwlnfed  in  n  nninlwr  of  ways,  of  which  the  following  i§  uii 
example.  A  inetnl  box  liaving  a  largo  opening  in  thr  tup  in  pntvided.  At  tlif 
bottom  in  placed  an  alcohol  lamp  having  n  wicle-iip reading  flame.  Immediately 
above  ihi'  tliiinc  i«  :i  Ktirlf  »>r  piirtititni  pniirhed  with  line  ludew.     Thin  i.>;,  nf 

course.  heat«d  very  hot  by  the  flame.  The 
mixture  which  is  used  to  give  the  offoct  of 
lightning  coiiEists  of  three  partK  of  mag- 
nesium powder  and  one  |iart  of  potaaeinm 
rlilorat*!.  This  i«  poured  upon  tlift  lieuted 
grill,  through  the  top  of  the  metal  boT. 
The  Bnddon  combustion  of  the  com|>fteition 
produces  very  vivid  fiufihes  of  lightning, 
A  Riniilar  des'ioe  liiut  long  Iteen  ui*d  by  jdio- 
Cdgi-apliers  for  taking  in«tantaneouti  photo- 
gniplm  in  dark  placei^  or  at  night. 

Another  method  of  pr<>ducing  lighlDing 
rhutben  is  to  secure  ttvo  liirge  Hli»  to  an 
electric  circuit.  The  fllos,  when  they  are 
rtibhed  over  I'ach  other,  pi-oduec  a  series  of 
brilliunt  Hai^hofl. 

Tlie  magnesium  flash  pistol,  which  we 
ghow  in  oar  engraving,  ie  very  useful  for 
AFtMUATts  PuK  rmimjriNo  LioHTNi»6.    produciug  lightning  flashes.     Jt  ooosists 
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It  18  usually  held  by  a  Btriog,  which  is  cut    It  rushee  tlomiag  liirough  the  air, 
and  proditceB  the  cSect  of  a  ball  of  fire  strikiug  the  object. 

Our  engrariug  jlliistratett  dtiil  auolher  nietboU  of  proUuciug  lightning.  It 
consists  of  an  electric  projecting  lantern  with  attachineiita  for  giving  tlieellecl.. 
The  lightning  ani  the  clouds  are  ecratched  and  i>aint«d  on  small  jiieces  of  glass. 
Doviueo  are  pniviiled  for  rotating  thcin  so  timt  tbcy  produce  the  effect  of  clouds 
rolling  acroeaan  apparently  imnit^nise  ex|iatisc  of  tiky,  as  the  operator  reTolves 
tho  diKkH  one  over  llie  other,  and  the  forked  lightning  seems  to  ahoot  acroai 
the  heareng. 


SNOW   EFFECT. 

The  effect  of  iinnir  i«  ohtaincl  in  a  nnnibor  of  ways.  iSometimee  pu 
of  paper,  Jin&n,  or  white  kid  aro  thron-n  from  nno  of  tho  intcmiMliate  bridge*, 
if  tho  theater  U  provided  with  them.  If  well  done  the  effect  ia  very  ploofl- 
ing.  The  flakes  of  unow  arc  nsually  illuminated  by  the  electric  light.  It 
ia  often  necesftary  to  have  tlic  actors  appear  n-ith  traces  of  snow  upon  tbeni. 
One  Tray  of  doing  this  it;  to  tiprinkle  them  uith  soii])Biids  by  means  of  a  birch 
broom  before  they  appear  upon  tlie  sceno.  Of  coiirse,  the  Hoapeuda  disappear 
in  a  few  moments,  corresponding  to  the  melting  of  the  snow.  In  the  case  of 
rich  coBtumes  it  is  impoBsible  to  nee  soapsuds,  so  that  bono  shaviuge  or  ground 
corn  are  u^ed  Iiit;teAd.  Tins  furuiH  u  light  cuatitig  which  re^nibloi)  snnfr.  It 
adheres  to  the  hair,  the  shoulders,  and  the  craasea  in  the  clothing,  and  pru- 
ducea  no  ill  effeete  upon  tho  costuine. 


WAVE  EFFECT. 

An  ocean  of  heiiving  waters  is  usually  made  aafollovB:  Each  vrave  is  cut 
out  Boparatcly.  Tho  first  row  ie  set  up  at  a  diHtance  of  tliree  or  fonr  feet 
between  each  billow,  and  the  second  row  ia  «t  so  oa  to  show  in  the  o(>ening8  left 
by  the  first;  small  boys  ore  iiBually  employctl  tii  funiit^h  tho  motive  |iower.  The 
vftTos  are  rocked  l>ack  anil  forth,  not  from  side  to  side,  and  tbe  effect  ia  very 
good.  The  noise  of  the  surf  upon  the  beach  \&  obtained  by  allowing  two  or 
three  ounces  of  bird  shot  to  roll  around  in  a  box  of  light  wood  lined  with  tin. 
This  JB  a  variation  of  the  rain  machine  we  have  already  referred  to. 


CKASIt   EFFECT. 


Tbe  noise  on  the  stage  18  produced  by  what  is  called  the  crash  machine, 
which  is  one  of  the  oldoiit  implements  of  imitation  on  tho  stage.  It  is  similar 
to  the  wind  machine  in  conetruction.     It  consists  of  a  wheel  with  paddles  set 


at  an  angle  of  about  forty-iire  degrees.  Upon  the  top  ot  tlie  wheel  one  end  ot 
letont  pieoe  of  wood  la  pluceil  down  by  fastening  tbe  other  end  to  a  portion  of 
ibo  frametrvrk.  When  the  vihael  is  turned,  tUetiluis  passinjc  muler  the  dtatjon- 
inr  piece  produce  a  rattling  crush.  The  principle  of  the  machine  is  illustrated 
by  a  boy  running  alon(^  u  picket  fence  with  &  stick,  allowing;  it  to  slip  from 
picket  to  picket.  In  many  tiicntcru  u  gigantic  rattle  is  need  in  place  of  a 
machine  of  this  kind }  it  is  more  portable. 


FIRE  AMJ   SMOKK  EFFECTS. 

Conflagmtions  are  i^rodiiced  in  a  number  of  ways,  and  if  proper  preoan- 
ions  are  taken,  they  arc  perfectly  safe.  Tsiimlly  the  buildings  which  nro  to  be 
lestn^ed  by  lire  are  foustmcted  of  separato  pieces  of  stage  carpentry,  tjirongli 
wliirh  the  jtaiutiwl  caiiviis  is  attiicbt'd.  Thoy  iire  raisi'il  arid  loweierl  by  nieana 
uf  hinges,  slides,  cords,  and  piilleyti,  su  as  to  give  tlit-  effc-ct  of  tumbling  down. 
The  fire  proper  eousisU*  of  elu'Miitail  red  fire  aud  iMiwdcred  lyeopudiiiin  used 

KKparately,  the  former  to  give  it  red  ^'low  and  the  latter  to  represent  flames. 

VVarioiialy  colored  electric  lights  aiul  small  pie<.-tJH  of  firewurkb  fiimulato  the  leap- 
ing of  the  BiMirks.  In  some  oases  the  sliutt«rs  on  the  houses  appear  to  burn  off 
and  fall  down  upon  the  stage;  t.!iis  in  aucomplishtfl  as  follows:  They  are  secured 
to  the  scene  with  a  prejmratiou  nillwl  *'  quick  maU:li."  This  in  made  of  pow- 
der, alcohol,  and  a  lamp  wick.  The  window  frames  and  sashes  arc  made  of 
riieot  iron.    They  arc  covered  with  oukum  soaked  in  alcohrjlor  naphtha.    These 

IanfaeB  and  frames  are  not  fastened  to  the  cauvaa  scene  at  all,  but  are  placed  a 
abort  distance  behind  it  upon  phitforms.  The  r|iiick(wt  |K>ssiblH  tiMicli  of  flame 
igititee  the  oakuni^  and  in  a  moment  the  lire  runs  around  the  Hash,  and 
linthing  is  n]>j)iiriMit1y  left  hut  the  lilmikonud  uiid  cliurrcd  wikh].  Sli^ini  is  userl 
1*1  reprew^ot  the  smoke,  and  one  method  of  using  it  is  described  below.  An 
ncttisional  crash,  followcfl  by  the  ijcnition  of  a  little  jmivder,  proiiiices  a  sudden 
puff  of  smoke  which  gircs  the  sjicctator  the  idea  of  u  fall  of  a  rafter. 
^ft  Apparatus  for  [ir(«lnciiig  the  smoke  of  a  conflngiatifin  is  more  coniplicatiMl 
Btlmn  that  for  producing  lightning.  Steam  is  largely  need  for  producing  smoke, 
anil  is  comlucte<]  to  a  place  where  the  smoke  is  to  ap|>ear,  by  means  of  rubber 
hose;  but  this  is  apt  tfl  catise  considernblft  noise  when  it  oswipes  into  the  air. 
This  dithculty  hHs  Iwen  surnionnteil  in  at  lea-st  «inest:igeillnBinii  wlnoh  wn  illus- 
9,  this  being  the  '*  Mau'iau/*  the  o|>em  of  Massenet.  It  was  particularly 
iry  in  the  cw>c  to  Iihyo  the  smoke  pnidneed  ns  noiseletisly  im  pussiUle. 
lee  the  orchestral  mu^ic  at  the  moment  of  the  fire  is  relatively  soft  and 
low.  The  difHeulry  v,m  surmounted  us  follows:  The  steam,  generated  by  a 
boiler  in  tho  Paris  0]iem  House,  wa^  led  to  eiweial  devices  shown  in  our 
engraving,  the  st<'am  being  admitted  to  triangnlur  boxes  at  the  ayox  opposite 
the  base  of  the  trian^rlc.     The  boxes  at  the  point  of  attarhnient  wit,h  t.lie  steam 

I  pipe  bare  a  considerable  tbicknees,  which  gradiudiv  dimiuishe!^  us  the  base  of 


i 


orifloe  between  the  two  faee«  of  the  apparatus.  In  the  interior  of  the  boxes 
tliore  Afo  pi  weft  of  felt,  tho  prinn'jwil  ohjl•f^t  of  which  ih  to  alienrb  the  drop? 
of  WHt^r  ^hich  nre  L-urried  along  niocliatiicatly  or  which  niny 
oondcnBc.  Tlie  advaiiUigio  of  this  nrrBH^fniprit  ib  that  it  per- 
mits of  the  tlisen^nfement  of  the  et«im  overywhero  where  it 
Ih  necefisarv.  The  buxc«  aro  eoeilv  nmnipnlatfHl,  and  hooka 
fnat«ned  to  thoiti  |H^rn)itof  th(>ir  bt^iiij;  HtUuhed  in  tho  gocncry 
witli  enfie.  After  u  tiimjilc  coupling  pipe  hu'S  been  connected 
with  a  0tean)  pipe,  tlic  apparatiie  is  ready  to  oporete.  In  the 
opera  we  Imvo  rfifern-d  to,  twpntv-niiie  double  hoxipH  nre  cm- 
ployed;  Beveuteen  are  disthbutud  orur  tho  stage  at  different 
points,  and  nearly  up  to  the  pijie  of  the  wftit  (turtaiiin.  The 
twtOvo  otherm  arc  1>eneatb  the  stage,  aud  the  orlBced  thrnngh 
wliieh  the  sk'tini  e(-cai[»fa  are  fliisli  with  the  flo4>r. 

Tbe  reoUatic  fire  clouds  and  flame  in  the  last  act  of  "  The 
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Proplwt,"  when  the  Prophet,  Iwirniiif;  that  he  is  betrayed,  orfiere  the  fire  of 
thi'  imlaoe  of  MoiiBtcr,  nrv  doTic  by  cuneeiitrutiiig  tho  arc  light  upon  eoloroci 
gelatine;  usuaJly,  tin»t  jellow  for  the  fumee,  thon  yellow  uud  whit«,  then  yelluw 
M»4  red,  red  nml  white,  and  red  and  black.  The  sandRtf^rm  in  tho  last  act  of 
the  "  Quwn  of  Sheba"  is  dnno  in  yellow  and  hliiok  mid  pinlt  (•eUitinp  befoi-e 
the  light,  itiid  Ihu  ruin  by  {turnlk'I  BcruC^hea  on  a  hintrk  tiiirfuw,  the  arc  light 
bving  dimmed  and  hrlglitencd  altxirnately,  and  tiie  glass  tiirtied  this  way  and 
cliat,  BO  that  tho  pai-allelitfrn  of  the  drop»  eball  follow  a  eiippoeed  chanfring  of 
ilie  dlrectjou  of  tho  wind. 


GIlADUAr.  TUANSF0H5IATIONS. 


One  of  tho  grmtest  trinmpJiK  of  Wagnor's  tKonic  art  \»  liis  method  of  scene 
nliifLing.  which  is  carriid  almoi^l  to  perfertidn.  Tlu  witK  very  ninch  uppo^ul  to 
sudden  changes  of  iicreneg,  which  are  bo  frequent  in  .Shakespearian  playe,  as  ho 
Van  deftirona  of  avoidinj;  everything  which  broke  the  continnity  of  the  dm- 
niatic  action.  In  the  greater  paii;  of  his  operas  he  kits  a  single  i^-cne  siiflice  for 
the  entire  act-  Onee  in  a  great  while  ho  wiw  obliged  to  provido  for  a  shifting 
of  A  scene  during  an  act,  but  in  **  Hliciugold  *'  the  onrtain  rcnminB.  or  dhould 
remain,  raised  during  the  whole  of  the  [wrformanco.  These  changes  are  usu- 
ally accomj'lifihed  in  plain  eight  of  the  audience,  or  else  the  netting  of  the  new 
aoeue  ia  hidden  behind  clouds.  These  eflcots  are  accomplished  by  menus  of 
Kuccessivc  gauze  curtains  which  are  mieed  aiid  lowered,  anil  by  the  elever 
uw  of  light  which  is  gntdually  diminished  nntil  almost  total  darknc^  roigue. 
Tlie  effect  iis  largely  onhancvfl  by  thu  orrthestrn.  ubioh  KvnilHdixej^  the  changes 
which  are  taking  phice.  The  two  Im-sI  examples  of  this  fierfcction  of  scene 
shifting  are  prohahly  those  in  ''Parsifal,"  when  tho  magic  gardnn  ehangen 
to  the  saiictnar}-  of  the  Holy  Grail;  and  the  other  eifect  ia  in  ilic  third  act  of 
**  Gotterdiimmerung,"  when  the  warriors  jilace  the  dead  Siegfried  upon  the  bier 
and  carr)'  the  body  up  tho  rocky  path,  while  tho  orchestra  is  playing  the  funeral 
march  of  unearthly  beauty.  A^  tho  jiroce.'^eion  gradually  dit««p[KfarK,  iiiiste 
rise  from  the  Ilhiuo.  The  mist  gradually  thickens  into  fog.  then  clouds  riee 
upward,  hiding  the  whole  scene  from  view.  Then  the  clouds  rise  and  dissipate 
into  mists  which  fiuully  disclose  the  moonlit  hall  of  the  (liblchnngen.  The 
effecltf  are  produced  by  Kli^aui  and  :i  ijeriE>s  of  giiii/.e  curtain.".  The  clnudK  rtully 
servo  as  a  screen  to  prevent  the  scene  shifters  being  viewed  by  the  audience.  A 
satisfactory  effect  can  only  he  iibUined  when  every  detail  is  carried  out  with 
the  greatest  care.  The  euperiority  of  this  method  over  the  conventional  cnrtiiin 
is  apiwrent. 

Sometimes  the  gauze  curtnins  are  not  dropped  from  the  flies,  but  are 
run  across  from  the  oide.  They  are  '*  profde<l."  or,  in  other  words,  they  are 
irregular  in  cliaiie,  m  that  they  help  to  produce  the  effect  without  any  notice- 
able lino  of  demarcation  betwecu  the-two  halves  of  the  curtain.     The  steam 
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curtain  is  often  very  effeetivo,  eeiiwlally  in  W^iierian  oiieroK.  The  Rt«am  u 
admiUod  through  a  perforated  steam  pipe  in  a  duk  cnt,  the  floor  being  perfo- 
rated. As  the  steam  curtain  is  in  a  straight  liue,  tlie  effect  is  apt  to  be  a  little 
formal. 


BATTI.K  SCKXES. 

Battle  scene*  are  particularly  effective  upon  tlie  stAge  when  they  are  wel 
prodaced,  and  in  the  midst  of  a  desperate  battle  a  shell  is  seen  to  fall  and 
biiivit,  rarryiiig  ilctitU  aud  destruction  iu  its  wake.  Our  engraving  ahows  the 
method  of  oliUiiiiing  tliin  mKnIU  A  jntpier  tnnrfii  shell  ia  furmuil  of  separate 
jiieifus  ghiwl  together.  Thiw  c^ntaius  the  quantity  of  powder  sufiicieiit  to  «;p. 
arate  the  pieces  and  produce  the  bunttitig.     In  the  powder  there  is  an  electric 
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nouB  kxi*i.ohion  kkpiht. 


primer  which  is  ipnited  by  a  cnrrent.  The  primer  is  connected  by  wires  which 
go  ba<'k  of  the  »'cne.  vVt  one  of  the  side*  of  the  stoge^  out  of  sight  of  tli« 
spectator,  there  i*  &  charge  which  is  also  iguiteil  by  electricity  at  the  same  time 
that  the  bomh  U  exploded.  At  the  proper  moment  a  man  throws  the  shell  and 
touchfis  the  button,  the  bcmib  l)ur8t*t.  and  tlic  sjieclatorB,  hearing  the  lond  re- 
port of  the  cunnon  al  tlie  ^anie  iiistaiu.  imagine  that  the  harmless  paper  boub 
is  the  cause  of  the  formidable  explbsiun. 


^ 


The  BocideaU  ou  the  stage  caused  by  iirearmg  hare  be«n  many  and  iiumer* 
OUR.  In  iiK'Imlraniut^,  after  intent  bnttle8^  ihv  mnWloTiutu  Imcuiiius  lilled  witli 
detiec  £moke  und  a  peculiarly  dUugrecable  odor  of  burnt  powdec;  and,  owii)}r 
to  ilie  great  precautions  wliirh  are  necessary  to  prevent  danger  of  fire,  the  illu- 
sioa  ifl  Beriouely  iujured.  On  accuiiut  of  theso  ilrawtuicki*,.  a  Froncli  ilraniittic 
anilinr  and  [lyrotechnist.  M.  Pliilipiii,  uiidcavorod  to  produt-e  a  siicccesful  imi- 
tation of  the  effect*  of  firing  giin*.  tliat  U  to  gay,  the  iioUii,  fir^,  and  smoke, 
while  at  the  ranie  linic  avoiding  the  dangiM'tt  and  aniiayan<;[w  thai,  tiavc  already 
been  ijoiiiled  out.  The  cihurgo  conBi^ts  of  u  email  quanlifcy  of  fulminate  pre- 
pared so  88  to  give  a  rcil  t^re  and  u  light  ntnoko  which  (jiiickly  clears  away,  tear- 
ing no  disagreeable  odor,  and  not  affo^ting  the  throat.  The  pn-jtanition  is 
held  in  a  cavity  formed  ia  a  cimall  cork  which  is  introduceii  into  the  extremity 
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of  the  gim  barrel.  Tlie  firing  pin  paseofi  through  the  barrel,  as  ehown  in  Fig. 
1  in  our  first  eugraviiig,  causing  the  charge  to  exphidc  through  a  wimple  bio*-. 
By  the  rery  Himple  contrivance  of  the  fipring,  as  shown  in  Fig.  I,  it  if  ]>oM!ible 
to  fit  almost  any  gun,  wooden  or  oth(.'rwi:>e,  which  the  stage  director  may  wish 
to  use. 

Onr  Bccond  engraving  represents  a  mitrailleuse  formed  by  the  juxtaposition 
of  a  number  of  short  barrels  of  tliin  copiwr  arranged  in  the  same  manner  as  in  the 
guns  described. 

The  firing  [lins  are  left  to  the  iiction  of  the  spiral  springs,  when  tlie  htiuku,, 
a,  in  which  they  tenuiDatCj  arc  driven  from  the  catches  by  uieuDs  of  elider,  c. 
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wliich  mores  along  a  rod,  placed  back  of  tbe  bsrrole,  to  which  it  ia  affixed  by 
a  Bcrcw,  in  order  to  prevent  its  acting  while  the  apparatus  is  being  carried- 
A  movable  bar,  m,  prevents  the  springB  from  being  act  free  while  theoharg- 
itig  ie  being  done,  ■amU  ufter  they  have  been  net.  In  order  to  manipulate,  it  ia 
only  ncceitsary  to  cuiiac  the  slider  to  move  along  the  rod.  Firing  by  platoons 
is  iniitate<I  with  gretit  exiiCtnem.  Aeaoon  us  the  cork  mukes  \t&  exit  from  the 
barrel,  it  i-*  thoroughly  pulverized,  and  the  diDcharges  received  at  the  end 
of  the  Uiictzlu  cuudu  no  inoonveuiduc«. 


TIIKATKUAI.   MITRA11J.KI;S». 


TTTE   TiflTATION   OF  ODORS. 


The  iniiljiiion  of  otiors  upon  the  stage  ig  not  very  ofton  attempted.  In 
some  playti  where  a  dinner  is  in  prngrew,  more  realism  is  given  by  introducing 
Bneh  things  m  a  French  cofTue  nmrhine.  The  ponetratiup  odor  of  the  coffee  is 
soon  oxperionced  by  the  andienco.  and  it  adds  considerably  to  the  effet^t.  An 
Bngliah  improsario  adopted  a  rather  novel  plan  of  itnitatinir  the  salt  odor  of 
the  ocean  for  a  marine  scene.  Ho  took  a  large  nunilwr  <tf  old  Hilt-herring 
caeks  and  disposed  them  in  the  flicn  and  behind  the  orchestra.  There  ie  little 
doubt  that  thoy  produced  the  desired  effect,  as  the  peraiatcnce  of  tlio  perfimie 
of  ihU  delicacy  is  well  known. 


A 


CHAVm 

THEATEK  SECRETS. 

In  the  preeent  chapter  tlio  Kiiljjwit  of  tlieater  wn'retn  will  be  biken  up, 
and  it  will  treat  of  traiM,  coinplicaleii  eluge  Hettingu.  prvperlieii,  and  the  nicuiiH 
[.oblainmg  ehiborala  cITecU. 


TRAPS. 

The  trap  is  one  of  the  oldettt  &M  most  primiUre  meana  of  producing  stage 

lltifiiuiie,  and  it  is  iu  aao.  to-day  in  uu^gt  tlieutcre  oml  oj)cra  houses.    T)io  priiici- 

jlu  is  very  aiinple,  ami  will  hn  iinder^too<l  b_v  rt-forcnce  to  the  fngraving.     The 

.'tofr  Bit)ger>  or  devil   who  JB  lo  nitike  his  sudtlun  ap|>caruiice  upon  the  stage 

tands  on  a  pluLform  which  is  hoisted  to  the  stage  level  by  moans  oi  wiDchei 

'InmeJ  by  tliQ  sUigi>  hands. 

We  aino  show  another  variety  of  trap  which  is  much  URcd  in  operatic  and 
|bullet  perfonnunuea;  it  coneiats  rtf  an  inclined  piano  up  which  tlio  actor  or  f/a;r- 
«■««»  is  carried,  tin-  inclined  plane  it**i*lf  Imin^  nia*ik«l  by  ei-cnorv.     Tln>  elab- 
orate   ^stora   of    trnpii    uaed    iu   the   "  Abphuleia"   titiige   has  utruuly   beep 
desoriboil  in  (.lliapter  IL 


'  ^-i^  ,-:^ 


m^. 


m 
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PDKTASA   DKaCHNlM   IKTU  Tlie  &UA. 


THK   SWAX  IN   "I-OHRNCUTN." 

The  ewon  iii»l  the  bwhii  boat  in  '*  Lnliengrin  **  are  most  intcreRling:  proi«er. 
tiw.  The  appuratiis  which  ve  illustrate  is  that  iiF)e<l  nt  tbo  Mctropolitau 
Opera  House.  Xew  York  Citv,  iinil  is  the  result  of  nmrii*  f):T]>eritiicnt8.  To 
underatand  the  action  of  the  IjohcDgrin  ftiraii  it  will  first  be  neceesar)'  to 
describe  the  netting  of  the  stage.  At  the  back  is  a  river  drop;  next  oonip 
set  water  rowe,  gradatinjr  iti  liei/iht  to  ttie  level  of  the  bank,  triving  the 
effoet  of  witter  rushL-»t  unil  it-*edt!,  uiid  no  set  tlmt  the  swan  and  bunt,  in  jiaaaiufc 
through,  are  enabled  to  describe  a  graceful  cttrve.  The  foreground  'u  a  bDJIt- 
ii]i  hank  the  width  of  the  Bcene.  Between  the  river  drop  and  the  Bret  wt 
water  row  there  is  space  enough  for  the  miniature  tljr'iree  of  Lohengrin  and 
the  Bwau  Ui  jtaaa  acroes  the  &Uige  before  the  reid  Jjohengrin  and  the  swan  come 
into  view.  The  drop  and  the  set  water  rowB — everything,  in  faofc— give  the 
idea  of  the  sluggish  Sclit^ldt  winding  in  through  the  weedy  meadows.  In 
order  to  produce  the  effect,  two  entirely  distinct  trnck^  are  n»d — one  for  the 
first  act,  when  Lohengrin  and  his  swan  mud  their  wuy  among  the  reeds;  and 
one  f4)r  the  lust  act,  when  the  su'an  disappean:.  and  the  lost  brother  of  Kin 
takes  its  place.  The  problem  which  confronted  the  property  master  in  de- 
ngoiug  the  first  swan  and  car,  that  is  to  eay,  the  one  which  was  to  bring 
Lohengrin,  was  to  deviae  a  method  of  propelling  the  truck  which  larried 


I 


boing  turned  in  a  short  Bjwoe.  A  ttirec-wlu'elwi  Iruok  wns  built,  tho  top  of 
which  wa«  concealed  l>y  dmperieii  luiintod  U>  iimtch  tlic  water  rowu  themBelvee. 
Tlie  truck  is  propelled  by  tu'u  men  gejited  wilbin  it,  who  shore  tho  truck  along 


■by  «' 


TUb    1>I^API>UAHINU    fiWAN    IN     "  UUIKNUiUN. 


by  shuffling  with  their  ft>et  on  thn  floor.     'I'he  firnt  man  ateerH  by  means  of  a 

handle  bar  wliich  is  secured  to  the  verlicAl  rod  which  curries  the  front  wheel. 
The  Bwan  is  f  lutteued  to  this  vertical  bar^  so  thut  when  the  direction  of  the  stoer- 


J 
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ing  wheel  is  changed  the  swran  also  clmnges  its  direction.  The  ueck  of  the  bwi 
ia  built  around  a  Ht«<>l  spring,  and  tlio  vl-ing^l  arc  actuated  by  lerere  and  atringa.' 
The  Mcond  man  has  nothing  to  do  with  steering  the  car  and  the  swan.  His 
duties,  besides  [)ro|>elliiig  the  nir,  con^itit  in  inclining  tJic  iioad  uf  tho  swan  and 
operating  tlie  wings.  Thi«  is  accomplishwl  by  ineaoH  ol  lines  which  arc  inviwbW 
to  the  audienoe.  tjohengrin,  on  n>4u:htiig  the  step.:  at  tlie  bridge,  in  front,  got« 
out  of  the  boat  or  car,  and  sings  iiis  farewell  song.  Tlie  iiwan  then  takes  his 
dcpiirtiiru,  drawing  iiwiiy  the  eitr. 

>tou-.  iu  tbe  lust  act  an  entirely  dllTcrent  ineclmnism  is  employed,  although 
l]ie  change  in  not  jicrci'ptiblc  to  the  anilienct!.  In  tliis  uaso  it  \a  not  nocctcury  fur 
tbe  sH'an  to  take  a  sinuous  oourso,  and  it  proceeds  in  u  straight  line  Acrow 
the  stage.  In  thitj  urrungonienta  truck  iBinonnU-<l  nu  four  n-heelt^aud  i«  pushed 
by  the  men;  but  in  order  to  trauefurni  the  swan  into  KIsa'H  brother,  it  \i  neces- 
sary to  resort  to  an  entirely  dilTerent  system.  Tito  swan,  tnslewl  of  being  sajt- 
ported  1)T  a  conplo  of  rods,  is  supported  on  n  parallel  which  is  hinged;  it 
is  tionnuliy  held  in  position  by  uieuus  of  cords,  bo  tliat  it  shows  above  the  set 
rows  and  the  bank  of  the  river.  When  tlie  time  has  arrived  fur  tbe  traOA- 
forniHtidn  to  be  nuide,  a  man  at  the  rear  of  the  tmck  lets  go  of  the  cords  tt'hirh 
bold  tiio  swan  in  pwition;  the  panillel  immediately  dropr;,  and  iei  dmwn  hack 
into  the  truck,  carrying  tbe  swan  with  it.  At  the  same  instant  Klsu's  brother 
is  ntiscd  by  a  trap  wbieli  phicet^  him  in  ]irc<;iscly  the  same  position  as  that  oceu- 
pied  bv  the  swan.  Then  a  clockwork  dove  deacends  on  a  wire,  and  as  the  dore 
drops  lioliind  the  si-t  piece  it  tiikeii  the  plitcM«  of  the  swan.  Tjuliengrin  steps 
into  the  boat,  and  the  dove  carries  it  off  from  the  stage.  The  changes  are  so 
remarkable  that  the  Lohengrin  swan  must  be  regarded  aa  one  of  the  most 
SQCcesttful  efTecU)  obtained  iu  (iraiid  Opera. 


THK   FLOATIXn   RHINE  DAUOnTKUS  IN   "RHRINGOLD." 


Wlicn  the  curtain  rises  on  the  opem  of  "  Khcingold,"  which  is  the  prelude 
to  the  nnisir  ditLma  of  tlie  "  UIng  of  the  Xibelun-.',"  the  scene  i«present(t  the 
bed  of  the  Kliinc.  In  tlie  oeiit^T  rises  a  liigli  ]"ock  which  supports  tlie  ''  Kheiii- 
gold,'*  a  gn\it  nugget  of  gold  tliat  glinimerrf  un  the  uiimuiit  of  the  rock.  The 
three  tthinedaugliters,  Woglinda.  Wellgiltida,  Flosuhilda.  Buddenly  appear  ujmiu 
the  scene,  swiniming  with  graceful  mnvemeiiu  about  the  rock  which  supports  the 
Rheingold.  It  nuty  be  asked  how  it  U  possible  for  the  Kliine  daughters  to  float 
iu  space  while  they  sing.    A  noforcnco  to  our  engraving  wilioxjilain  the  mystery. 

Each  of  the  singers  is  supported  upon  u  cradle  which  i8  60«ur<»d  to  a  four- 
wheeled  Ciir  by  an  upright  poHt  strongly  bniced.  Kach  of  the  cars  is  puahctl 
around  by  two  attendants,  while  a  third  sits  in  front  and  steers.  They  are 
hidden  from  view  by  hiw  fswnes  whii-b  effectually  conceal  them.  We  believe 
that  in  somo  opera  houses  regular  trucks  have  been  provided  apoti  which  to  run 
them. 


SECRETS. 
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At  the  MetropoUtin  Opera  Honao,  Uuriug  Uie  German  opera  wjisou  of  Mr. 
DunroBcb,  in  the  Bpring  of  18J>7.  an  otiLirely  difTc-roTit  dovicti  was  uaed.  The 
Uhiae  daughterii  were  guspendpd  from  kU-oI  cabk^s  by  uioauti  of  trolleys.    They 


m 


H5s^. 


^'■H^ 


y>^. 
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THE  FXOATPtfl    RHINB   DAUOnTKltH   IS  TirE  OFKIIA    "  RIIF:IN<H>I.I>.' 


W  were  drawu  back  and  forth  by  meana  of  wire  ropes  whi«ih  ran  to  the  eidee  of 

I  the  stage.     KnpL-s  wcn>  alwt  run  iluwn  to  thu  level  of  tbo  stiige.  and  they  were 

I  6w»yed  back  and  forth  by  men  who  were  hidden  from  viowMif  the  audienoe  by 

I  tJie  set  rows  which  maak(«d  the  lower  part  of  the  stagt?.      Thu  arningemeiit  was 

I  considered  to  be  very  satisfactory. 


THE  "SUN   ROBE." 


ThciHiiBion  which  we  are  about  to  describe  is  employed  in  the  "  PcandWne  "' 

for  producing  the  fairy  robes  in  the  etory — the  color  of  thesiiii,  tlio  «»Inr  of 
the  moon,  and  the  color  of  the  sky — rcquirtni  by  the  play.  In  the  niidEt  of  a 
brilliantly  ilhiminatcil  proceeeion  come  l:wo  jiortors  currying  a  largo  chest  by 
meaoB  of  handles  at  the  end.  Having  reached  the  royal  throne  they  place  the 
cheet  on  the  fliwr  and  raige  the  cnver.  Tliero  is  ininie-diately  seen  a  fabric 
the  color  of  the  iinn,  a  Inminoas  golden  yellow.  Afterwards  two  other  porters 
oomo  with  aiiirnilar  chettt.  which,  when  opened,  exhibits  a  hhiHb-wliite  phoH- 
phomcent  IJibric.  The  thin.1  chei^t  contains  a  robe  of  a  coleatial  bhie.  This 
robe  18  also  luminous.  The  fabrics  arc  moved  by  the  portera  to  make  them 
Bftarkle.  Tli^gecrol  of  the  illuBiou  is  that  the  bottom  of  each  of  theee  chests 
ia  cajtable  of  being  opened  over  a  tmp>  and  by  means  of  an  electt-ic  lamp  the 
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electric  light  ie  directed  apon  a  light  and  transptirent  fabric  bo  tbatlt  reallj 
OMnas  to  be  on  lire.  A  yelluM-  liglit  suiTases  the  fabric  of  the  flame  color  and 
iuuorporates  itiwlf  with  it.  After  the  cover  luw  beeuebutdown  upon  the  sta^, 
tbt!  Ixittoii)  id  closed   from  bcnuutli,  tliu  light  ik  cxtiugiuHhed,  Ihn  trap  iHiUiut 


TIIH   tlUN    ItOUK    IX    TIIC   FAIRY    M'KKK  OF    TIIK    '    I'CAL'    D  AMK. 

np,  and  the  chest  is  carried  att"ay  by  the  porters.  The  same  is  done  with  a 
slightly  bliiish-whito  fabric  luid  u  white  light,  for  tho  itioon -colored  fabric;  and 
then  with  blue  larletun  and  a  light  with  a  bluinh  tinge  for  the  sky-colored 
fabric. 


THE   SHIP  OK   THE   STAGE. 


An  opera  or  IwUet  which  requires  a  ship  taxes  tbc  powerB  of  the  stage 
inachiniiit  and  tho  pro{ierty  master  to  the  utmoiiL  The  ship  which  wo  illaiitrate 
was  nuwile  for  the  Itallet  cal!e<l  the  "  Tempest,''  at  the  Paris  Opera  Hoinw,  and 
is  Biiperior  to  nutst  of  the  ships  in  tho  *'  Oorsair"  and  "  L'Africaine."  The 
vessel,  starting  tnmx  tho  bikck  of  the  etage,  ikdvaucoH  majeHtically.  making  a 
gracefnl  curve,  and  stopB  in  front  of  tliopioinptcr'sWx.  Our  illoKtrationa  give 
detailed  views  of  the  vomc!  and  the  setting  of  the  scenery.  The  pea  is  rcpro- 
ioted  by  fonr  parallel  set  rows,  the  location  of  wliicb  Is  indicated  in  our 

)Dd  engraviag. 

Tho  ship  is  carrie<l  by  wIipcIf  that  roll  over  the  floor  of  the  etafe,  and 
is  guide*!  in  its  motion  by  two  grooved  bronze  wheels,  and  hy  a  rail  formed 
of  a  simple  revorBod  T-iron  which  is  iKilted  to  tbt)  floor.    Ae  the  ship  advances, 


TBBATJilt  SSCRKTS. 
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which  eiitcra  Uie  groove  in  the  floor  in  fmnt  of  the  promptcr'tt  }>ox.     Al  this 

moment  the  entire  stajre  eeenis  tu  be  in  motion,  nn<l  the  effect  is  Tcry  Htriking. 

We  now  coniu  to  llie  ilfil&ilK  of  thu  coiiRtniction  uf  the  ship.     Our  engraving 

sboK-s  the  boat  while  it  was  licing  built.   The  visible  hull  uf  ihc  shi|)  was  placed 

apnti  »  l»rge  ait(]  %'ery  strung  w<km1bi)  fniiiiowork  forniod  nf  twenty-six  trnsBes. 

In  the  center  there  »*%  two  lon^titdinal  trusses  about  three  feet  in  height  and 

twenty-five  foet  iiileii,'::lli,  iipaii  which  areiissemhleil  porpendieiilarlv  seven  other 

truanM.     lu  tlie  interior  there  arc  six  trauitvon^c  pieces  held  by  stirrup  holtt;,  and 

at  tlio  end  of  each  nf  thoee  is  fucd  a  thirtueii-inuh  iron  wheel.     The  entire 

Stractnre  rolU  npon  tbe^e  twelve  wheels.     There  are  two  hronze  wheeU  which 

.we  have  alreaily  referral  to.     In  the  rpar  thorw  are  two  veriiciil  tnitwes,  sixteen 

[feet  in  height,  which  are  joined  by  ties  nnd  descend  \o  the  hot  torn  of  the  frame, 

tu  which  they  are  bolted.    They  cun^ititnio  the  skeleUtii  of  tlic  immense  etani 


snir  MP  rns  skw  u.\i.ija',  "tuk  t^jii-km." 


of  the  vensel.  The  skeleton  of  the  prow  ie  fornictl  of  a  vertiral  triiiw  which  is 
bolted  to  the  frame.  The  rent  of  the  con^itriitriion  of  the  ship  will  be  readily 
tiiiderBtood  by  reference  to  the  engraving.  The  largo  niuHt  consLsta  of  a  vortical 
tube,  lonfoet  high,  whioli  U  ^pX  inlo  the  center  of  tlic*  frame,  and  in  the  inte- 
rior of  whtch  glides  a  wooden  tpar  winch  U  capably  of  K'ing  itni«ii  out  for 
the  final  apotheosis.  The  must  earrie»«  three  foot-lKMirtU.  anil  uptulforinfor  the 
reception  of  "gn|»er*. *'  It  is  acEnate<I  Ijy  a  windhiss  placed  upon  t.ho  frame. 
Panels  mode  of  ciuivat;.  |Hiint4>d.  rL>pn-i>btit  the  hull;  there  are  nine  on  each 
ide:  above  are  jdaced  those  that  cover  tiie  prow  and  the  etem.  The  bowsprit 
K  in  two  |mrl6,  one  sliding  into  the  other;  thu  fn>nt  jioi-tion  is  at  first  pulled 
back  in  order  to  hide  the  vessel  entirely  in  the  side  swnee.  It  begins  to  make 
it«  ap[iearanoe  Wfoiv  the  vesa«'l  itself  ^^Xa^  niidvr  way.  Silken  cordage  uonnecta 
the  mast,  bowsprit,  etc.  On  each  side  of  the  vesHel  there  are  boltetl  five  iron 
frames  covered  with  uanvaa  which  reach  the  level  of  the  water  line,  as  ehowu 
in  the  above  engraving.  Upon  tbeee  stand  (lie  "eniwrp"  who  represent 
the  naiads  tliat  are  supposed  to  draw  the  ebtp  from  the  beach.     At   the  bow 


tliore  18  fixed  a  frame  winch  BupporU  a  dnuseuse  representiD^  the  living 
prDw  of  tlie  vcsecl.  The  bout  is  drawn  to  tbo  middle  of  the  t<Lage  hy  a  cable 
attached  to  its  right  side,  pafwinp^  ftround  nwiiidhiAft  phiced  in  the  side  eoeuee  tn 
tbe  left.  It  ie  al  t)iu  same  linie  |iuKb<'d  by  Htage  IihimIh  platifd  in  the  Interior 
of  tbe  franic»(irk.  Tbe  trnckd  or  <^luirtifti(  which  BDp]H>rt  the  boat  are  entireh 
covere<l  nitii  jmitiUtd  auivu-s  retsenibliiig  wntt^r.  Ah  the  ve^wl,  freighted  witb 
banniMiiotmly  ^roiiired  spint«  and  ujiiads,  with  fairies  and  graceful  genii  tippar- 
ently  swiukiiilng  about  it,  saila  in  upon  tlie  sta^^e.  pnts  alKint  and  odvancce, 
and  ie  CJirnnl  along  by  the  wuvei<  to  the  front  of  tlie  t<tage,  the  effect  is  really 
b^^antifnl.  and  does  great  credit  to  the  stage  niuchiaist'e  art. 


MISCELLANEOUS  STA(JK  EFFECTS. 


A  rather  curious  ilhisioD  occurs  in  "Don  .Inan.'*  Th(t  monument  of 
tlie  Gubernntor  beat's  the  iiiBcription,  "  Uei*e  reveiigo  await*  the  ninnlerer." 
The  moment  that  Dou  Juiin  apjieura  in  front  of  the  uoniiment^cneof  tlieetuj;^ 
hnnds  remoree  a  strip  of  eume  opaquL-!  subHlanco  from  behind  too  tronKpareirl 
inscription,  which  now  appears  in  brilliant  letters  on  the  base  of  tbe  mouu- 
meut;  the  leltem  l>eing  lighted  hy  lampn  lieluiHl  tlin  eUitne. 

In  ballets  the  dancers  ore  frequently  rcpreaented  as  floating  in  the  air. 
'riii&  muveuieut  may  be  produced  by  niounti  of  a  otmmou  eca-HUW.     In  atrial 
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3nlleta  and  in  tlie  ftpptwrances  of  an|i^1g,  etc.,  special  devioM  are  prorided  iix 
'up-to-date  tbeatre?.  the  inecliimiBni  uaimJJy  tjeiug  iu  the  tona  of  n  trolley. 

'Die  nriiiv  of  dt^inotit^  and  glicwte  which  |MUin  over  tlie  stage  in  Uie  "  Frei^ 
Bchfitz  "  manage  Id  various  wayi;;  in  some  cases  a  movable  scene  is  us«d.  and  it) 
others  the  uncjiiiny  creaturon  aro  jwiinted  ujMin  n  tunvas  roll  and  are  ])rojected, 
by  means  of  u  puwerXul  light,  upon  a  ^ceno  representing  cloudei.    ilissing,  BDa]>> 
ping,  screeching,  and  other  hideous  noises  are  pnidiiced  by  means  of  wbipt, 
clnpfvors.  wliistles,  mttlos,  and  other  like  devjws  behind  the  soenes. 


V 


TUIt   KUUTIXn    WILMS  (BAUJ!T.) 


The  enchanted  book  in  the  opera  "  Huns  Heilig*'  la  operated  by  nicantt  of  i 
black  thread  whMi  k  nmnipulated  by  an  atbeildant  behind  tlio  soAncf,  us  etbowu 
in  our  engiiiviitg. 

The  palm  tree  iu  the  "Queen  of  Sheba,"  which  beods  iu  tiie  sirocco.  Is 
canscd  to  sway  In  tbc  mme  vmy,  by  means  of  a  black  lino  which  runs  back  of 
the  stage.    The  branches  of  the  tree  are  mounted  on  steel  springs. 


COLUMItB   lit  THB  TEMI>LS  OP  OAGOX. 


targe  nnmbor  of  peroons  are  on  the  stage  during  this  act     Two  coluoinK  in  tlie 
middle  ol  the  scene  are  apecially  noticeable  on  account  of  their  great  fiir-e. 
When  the  mument  iins  arrivwi  for  the  destriietion  of  the  teinpJe,  Saiiison  places 
himself  hotweoD  the  two  columns,  and  vrith  his  uut^tretched  arms  hurls  the 
cohinins  tu  the  |!n)uiuL     The  detiiulitioii  of  ihe  leiiijde  rjuiekly  follows,  (taeh 
piece  of  snenery  fulling  in  the  exact  place  arrangpd  for  in  advance,  so  tliat 
there  is  no  danger  of  injury  to  Uie  artists  or  clionis.     The  two  columns  are 
specially  interesting,  aa  they  are  really  of  great  size  and  weight.    In  reality  the 
eulumua  are  hinged  to  the  stage.     To  the  interior  of  each  nnliimn  Is  secured  an| 
iron  lever  which  passes  down  underneath  the  floor  of  the  stage.      This  lever  i 
bent  like  the  bfuwule  of  a  bridge.     To  the  cud  of  this  lever  is  secured  a  mp 
which    paseee  over  pulleys   to    a   eoiinlorweight.      From    the  counterweig 
another  rope  runs  over  the  pulley  to  the  wiuJlass.      When  the  columns  are 
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bo  overthrowu,  tlioir  weight,  ib  balanced  by  the  counteTweight  aoonred  to  tlie 
end  of  the  rope,  bo  that  there  is  little  shock  from  the  fall.    The  rspiility  of  tlii> 
descent  of  the  eolntnn  is  etgiml  Ixi  the  n)|ii<1ity  uf  Lhe  rieo  of  Cho  cot}nt«.'rweielit. 
It  will  readily  be  seen  thut  theec  wei^ht«  can  ho  adjtieted  to  {(ivu  any  cflcct 
desired.     The  tauiie  windloHs  fierves  to  ruisc  both  counterweightd. 


THE   HORSE   HA<;K  OX  THE  STAOK. 


When  first  iutroiluccd.  the  horse  race  upon  the  stage  waa  a  decided  norelty, 
and  it  isdotibtfnl  ifunysta^rc  iUiiBioii  iii  more  ingenious.  The  tvo  principal  pkn 
in  wliich  the  hurse  nwf!  has  W n  uwd  nre  Neil[soiiJ  Biirgoat'it  clever  and  |Kip- 
idur  play.  **Thc  Cwnnty  Fiiir,"  and  a  French  play  called  "Parig  Port  de  Jler." 
Ill  UiHh  uf  thene  pluvtf  three  ImrNec,  eiudi  ridden  by  u  jiM-ker,  race  upon  the  tXxk^t 
without  going  out  of  sight  of  the  Bpeutators.  Wa  have  here  a  real  effect  plus 
uti  illiiiiiiin.  The  hon«os am  f reu  from  ult  roeitmiiit  and  really  ;^allfip,  but  tbe 
ground  diHap|>ean  under  tlieir  feet:,  moving  in  a  direction  opposite  to  that  of  the 
run;  the  landscape,  as  well  a«  the  fences.  a]iu>  fly  paat  in  a  direction  contrary  to 
the  forward  motion  of  the  horse*.  The  illueiun  in  hoth  of  the  play*  wo  hare 
mentioned  is  very  finiiliar.  but  we  think  the  .\nieriL'»ii  inventiiin  is  prefer- 
able. At  the  proper  moment  the  large  acrew  fiboim  in  the  lower  part  of  our 
etignivin^  is  net  in  niotion  by  the  electric  molorn.  Tt  lifts  the  inechnniiim  of 
tlic  horec  nK'e  up  to  tlio  level  of  the  floor,  which  had  previouislr  covered  it 
The  lights  in  the  theater  are  tnniod  out,  and  after  a  few  momenta  of  inky 
blackness  the  flying  horaea  appear  at  tlio  «ide  of  the  stage,  iit  a  blaze  of 
liglit.  and  8i<vm  lii  strain  i'V<.Ty  lu^rvf,  fiurly  Hying  \au,\.  the  varied  lundticape. 
Kencea  and  trees  disappear  behind  them  with  etai'tUug  ru)>idity.  When  at  last 
the  finieli  is  near,  one  of  the  horsoa  (rradnally  worktt  fornard  and  becomes  the 
winner  by  a  neck  as  hu  approaches  the  judges^  stand.  After  an  instant  of  dark- 
ness n  flash  of  light  follows,  and  the  horses  are  pulled  up  in  front  of  the  jodgee' 
pavilion  and  the  race  is  won. 

Tliia  reeult  is  nccionipliKhed  by  means  of  three  flexible  endleaf  platforms 
parsing  over  rollers  at  the  fides  of  the  stage.  Tlieee  moving  platforms  enable 
tlie  liorsCA  to  be  in  rapid  motion  without  actually  moving  forwuni,  and,  aa  a 
matter  of  fact,  instead  of  moving  forward,  tiiey  are  well  secured  by  wire  rope 
truce-".  Ab  the  race  nears  tho  finish,  the  ]ilatform  on  which  the  winning  horn 
ia  stationed  is  gradually  slijijied  forward  on  a  track  providinl  for  the  purpoae, 
the  lu-tuid  movement  being,  of  course,  only  a  few  foot  The  sjiace  between  the 
fence  and  the  scenery  is  fourteen  feet,  which  gives  ample  ^pM^e  for  free  action 
of  the  horHeti.  The  fenre  in  the  foreground  e^msists  of  a  number  of  pickets 
fietenetl  to  an  endless  belt.  The  pickets  run  in  guides  which  hold  lliem 
rigidly  por)>endicular  during  their  paHsiige  over  the  stage.  The  ecenerv  l>ack 
ji<f  _ilie  stage  i«  carried  by  two  powerful  rollers,  and  is  turne»l  by  means  of  an 
arriingul  that  it  may  bo  unwound  at  any  rut«  of  speed. 


I 


of  the  effect  of  tlie  scene  is  ilue  to  the  epeod  trith  which  the  oloctrie 
lights  are  flai^liotl  froui  c.ttremu  darkiie&j  to  brillinnt  li;;1it.  The  ithisioii  ie 
further  heightened  b^  the  way  in  which  the  hora.fu*  iiiuites  »re  tosseil  nbout. 


jiT^iLrnirrirrirriir^irrnsr^rri: 


v--^--?M  ^M\\f~ 


RLKCTHICAl.  DBVICKft   IS    **  TliK  fX>l'WrT  PAtR.' 


[This  is  Bccompliehcd  in  a  very  norel  manner.  In  the  extreme  lower  right- 
hand  corner  of  our  eagmviug  will  itc  wen  »  blower  mrtuiited  by  an  t'lectrio 
motor.     Air  from  tltiti  hlowor  i«  cundiiuttid  lu  a  large  fonnel  which  di^ho^es 


J 
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the  air  just  out  of  (>ight  of  the  audience.  ThU  cauee«  tho  horeei*  manos  to  bt 
blown  in  all  direutiuni;.  AU  of  the  complicated  electrical  appamtuB  is  driven 
from  a  siuglo  switchboard  at  the  right,  whioh  ia  iiftualljr  mauipuUted  by  Mr. 
Biii^jeas  himself.     Onr  engraving  is  from  '*  The  Electrical  World.** 

Our  other  tiiigniving  showti  tbo  arrangement  as  iitwd  in  the  French  play,' 
"  Paris  Port  do  Mor. ''  The  trauks  are  formed  of  an  endlees  matting  of  cocoa^i 
nut  tibrc-  Tbid  belt  nin«  over  drnme  at  cH'.^h  eiide  of  the  stage  and  is  ma<l9 
taut  by  a  third  drum  on  a  level  vith  tlic  stage  flour.  Tho  belt  is  Bup|H>rtt^l  bji 
a  «erio«  of  wooden  roUena  which  arc  placed  very  pIobo  t(^ethor  and  r»volw  o 
]>ivot&  The  drum  at  the  left  of  the  stage  is  driven  dirc«tly  by  tlie  motor.  T 
fence  id  mounted,  on  un  eudlesij  belt,  as  tu  the  Burgeds  illneiou,  and  \a  uperal 
by  au  air  motor.  The  |)anomma,  wliinli  unwimU  in  u  iiilnuln  and  a  quarter, 
19  Operated  by  hand- 

Mr.  Neil[8cin}  Tlurgefia  deriseil  another  jilan  for  proiliiring  the  iUoaion 
a  liorBP  or  otlier  race.  Two  or  more  dielcH  or  wheelt;  of  appropriate  size 
Booiired  to  ii  ciinimun  thaft  so  that  they  will  rotate  iudujienduntly.  The  wlieelc' 
are  of  different  ilidmetors.  so  that  the  larger  will  affonl  u  clear  |iatb  for  the 
wmteataut*.  Tbo  mcerti  are  held  Imck  by  wires  which  paaa  over  wiiullaesca, 
and  their  relatirc  po«it)ons  may  be  governed  by  paying  out  or  drauing  in  tba 
wire.  Tho  runners,  of  eounm,  cause  the  rotation  of  the  disk  as  in  a  horw) 
jKiwer,  and  this  gives  the  illusion  of  real  rnuning.  An  appropriate  Ijackground 
scene  may  be  n^'d.  and  the  shaft  carrying  the  disks  may  he  moved  arrow  the 
Stage  by  jourtmling  it  in  i  four-wheel  tmck,  tho  fltmring  being  removed  so  m 
to  {icrmit  of  this  horizont^il  movement. 

An  American,  Mr.  Vruiik  M.  ('hapnian.  inventwl  another  scheme  for  pro- 
ducing tho  same  illusion,  lie  devised  a  ctrcniar  track,  or  turntable,  somewhat 
the  aame  as  that  used  in  horso  powera.  .\  panorama  is  carrietl  by  rollers,  und 
works  across  the  proscenium  o|tcning.  One  or  more  horeee  are  plait^  iifiou 
the  tunitjible  at  any  dosiru<l  {loint  Iwtween  the  [Kinomuia  and  the  front  of  the 
stage,  and  are  then  started.  They  are  held  baok  in  the  f&tnc  manner  as  in 
the  ordinary  treadmill,  and  will  not  advance  until  the  wire  is  tihujkened.  In 
the  meantime  the  panorama  is  moving  in  the  direction  opposito  tu  that  in 
which  the  liorees  are  bupjMjseil  to  be  moving.  This  operation  is  accomplisbed 
by  means  of  the  gear  connection  between  tho  rollerfi  of  the  panoniuta  and  the 
hnrsee  acting  on  the  surface  of  the  turntable  to  turn  the  sume. 
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THK  EFFECTS  IN   "SIEGFRIED." 

"Siegfried '•  is  tlie  wnontl  ilmiiia  ami  thp  third  cTutiiiig  of  the  **  Ring  of 
the  Xiti«lutig."  It  is  devoted  to  llic  life  aud  adveucures  af  young  Siegfried, 
from  )iiii  childluxid  iiiidor  the  care  at  Itie  dwnrf  smitli  Miiiio,  until  bo  wakens 
Itr&nnhilde  from  her  long  elecp  on  the  tii-c-giiardod  rock  ou  wliicii  e\\e  woe  put 
to  aloop  In*  Wotaii  aa  n  puiiiglinionb  for  iH^ljcdicnce  in  dielttiring  Siegltiide. 
The  first  act  of  "Siegfriwl  "  is  particularly  oharnitiig.  it  is  called  the"  Welding 
of  the  Sword.**  The  scene  is  lutd  tn  a  large  rocky  tuive  with  ojicningit  landing 
out  to  the  forest.  'J'he  forge  is  built  out  of  rocki.  tho  bellows  ulunc  appearing 
to  be  artiliuial.     A  liirge  nnvil  and  a  few  tnola  comj)]ole  the  equipmeul  of  the 


.<.^ 
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foi^  As  the  cnrtain  ri-iw,  Mtme  ib  seen  hammering  the  fiwonl,  hot  the  rasoU 
dora  not  seem  to  Ihj  siitlsfiictorv.  SiidiJenly  Siegfried  enlere,  chid  in  a  iArem  uf 
ekiuB,  and  acconi]ittnied  by  a  bear  which  he  captured.  >rinie  retires  behind 
the  forge.  After  Siegfriwl  and  Mime  have  iudnlgcd  in  a  dialogue,  the  former 
jumps  up  and  goes  towards  the  aword;  graeping  it,  he  trioe  it  with  his  hand, 
and  finally  strikes  it  upon  tliu  anvil,  whereupon  it  li  broken. 

Siegfried  forces  Jliine  to  tell  him  the  Ftorr  of  his  parentage.  Mime  then 
brings  out  the  pieces  of  the  broken  swortl  which  the  dying  Si^linde  had  left  as 
a  h'gai'v  t«>  the  child.  Tlio  young  hero  now  hegint!  U*  sot  to  work  U>  forge  the 
Bword.  luid  Mimp  chuckles  with  delight  when  he  thinks  that  after  Siegfried 
has  forged  tbo  sword  and  killed  the  dragon  he  will  poison  him.  The^dopne 
of  the  welding  of  the  aword  is  maguiSccnt,  and  is  iwculiarly  Wagnerian  iu  it« 
oouoeptiori. 
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Supported  by  a  square  frame  of  hewn  timbers  is  the  bellows,  which  is  com- 
posed of  hides  fastened  together  with  rings.  The  leather  cylinder  rises  and 
falls  by  means  of  a  lever  secured  to  the  top.  Siegfried  goes  brarely  to  work. 
Going  to  tiie  forge,  he  heaps  coals  upon  the  open  Iiearth,  and  gradually  fans 
the  fire;  it  rises  and  rises  until  there  is  a  roaring  blaze.  The  light  shines 
fitfully  upon  Siegfried  and  upon  the  walls  of  the  cave.  At  each  stroke  of  the 
bellows  handle  tlie  fire  rises  higher  and  liigher.  Siegfried  places  a  crucible  in 
the  midst  of  tiie  fire,  and  in  it  puts  the  pieces  of  the  broken  sword.  When 
the  pieces  appear  to  be  melted,  he  takes  up  the  crucible  with  a  pair  of  tongs 
and  pours  the  fluid  metal  into  a  chiy  mold.  Grasping  the  mold  with  a  piece 
of  cloth,  he  carries  it  to  the  rough-hewn  tempering  log  trougli  and  throws  it 
in.  The  heated  metal  coming  in  contact  with  tlie  water  causes  the  steam  to 
rise.  When  Siegfried  judges  that  the  sword  has  cooled  suflBciently,  he  takes 
it  from  the  trough  and,  striking  it  a  smart  blow,  breaks  the  mold  which  sur- 
rounds it.  He  then  heats  the  blade  of  the  sword  in  the  forge  and  proceeds  to 
the  anvil.  At  each  stroke  of  the  hammer  the  sparks  fly,  producing  a  most 
realistic  impression.  He  now  places  the  sword  in  a  vise,  files  it,  and  then  rivets 
on  the  handle. 

At  last  Siegfried  finishes  the  sword  and  he  says : 

"  Rescue!    Rescue ! 

Welded  anew ! 
To  life  once  more  I  have  waked  thee. 

Dead  hast  lain 

In  ruins  long. 
Now  fiashest  thou  fiercely  and  fair. 

Blend  thou  the  blatant 

Now  with  thy  blaze! 

Fell  thou  the  false  ones, 

Kend  thou  the  rogues! 
See,  Mime,  tlion  smith — 
So  smiteth  Siegfried's  sword!  " 

— J.  P.  Jnckson'n  version. 

He  now  wishes  to  test  its  temper,  and,  raising  it  aloft,  he  brings  it  down, 
giving  a  tremendous  blow  to  the  anvil,  which  is  cleft  in  twain,  sparks  following 
the  anvil  to  the  ground.  Those  who  have  never  seen  *'  Siegfried  "  can  form  but  a 
faint  idea  of  the  realism  of  this  scene,  which  taxes  the  resources  of  the  property. 
master  to  the  utmost.  It  will  now  be  asked  how  the  very  clever  illusion  of 
the  forge  and  anvil  is  produced.  Our  engraving  gives  an  idea  of  the  rear  of 
the  foi^e.  It  consists  of  a  rough  table,  the  front  of  whicli  is  covered  with 
canvas  to  represent  rocks.  The  top  of  the  table  is  quite  well  hidden  from  the 
spectators  by  painted  work  which  masks  the  front  of  the  forge  so  that  the 
mechanism  for  obtaining  the  light  effects  from  the  top  is  disguised.  The  gas 
is  connected  with  the  forge  by  means  of  two  pieces  of  rubber  hose,  one  of  which 
is  provided  with  a  small  burner  which  is  kept  constantly  lighted.  Before  the 
curtain  is  raised  it  is  not  noticeable,  as  it  is  turned  down  until  the  flame 
ia  blue.    When  Siegfried  goes  to  the  forge  and  heaps  on  the  coal,  the  stage 
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qtmutity  of  gas  is  regtilnUMl  m  that  the  flume  bunw 
Ri>on  m  lti«  tire  u  Kiippooed  tu  ri^  to  any  Ueiglit 
^frietTti  Uwc  'Dtis  ia  a<:(x>irijitt(diud  Uy  iiionits  uF 
arranged  one  on  earh  aide  of  the  ro«e  burner  aud 
ibroo  Justin  tnnxt.  in  tbo|>ainLcd  work 
which  ntask^  the  frunt  uf  the  forge. 
The- lani}*snreamnged  on  twocirciiit«; 
tJioM-  ill  the  middle  on  one  circuit, 
and  those  on  the  bock  of  tho  forge  on 
another  circuit  The  vina  run  into 
the  wing«,  and  the  electrician  lights 
them  and  diniH  them,  as  required,  by 
mcMuiB  of  rheogtata.  Steam  is  nsed  to 
give  the  (-fftct  or  smoke.  Tins  is  ad- 
mitted by  a  stage  hand  in  the  wings. 


le  qnanti^  of  steam  admitteicl  depends  upon  the  height  t^  whicli  the  tire  ia 

ilpposeU  tobai'erUeD.     Itmav  thtisbeseeu  that  the  effect  of  the  lighting  Upro- 

by  a  oleverwimbimition  *if  gas,  electriciLji',  and  Rteam,  which  must  be  coni- 

Vtaid  with  the  greatest  possible  art.    In  the  old  forpe  at  the  Metropolitfin  Openi 

lluutw,  wliicfa  was  burned  in  the  fire,  the  effect  wa^  obtained  in  a  slightly  differ- 

«nt  way.     A  niim  wag  plnciHl  under  the  furge,  aiuj  wh('n  tlin  flume  whk  to  rib-e, 

he  blew  ]yco[>oiliuni  pnwd<.-r  Into  it  from  a  hiyx  ntulernejtili  the  tup  of  the  forge. 

A  qnantity  of  tho  powder  visa  blown  out  at  each  stroke  nf  tlio  bellows.     The 

|xirticlc8  of  tho  vulalile  powder  (iinght  tire  wheu  they  ciiniu  in  contact  with  the 

g»6  jet,  thus  prmlurliig  the  effect  of  the  giWLNHiu  flumeis  from  hlackmuith'B  coal 

Bed  its  sparkii.     The  now  arrangement  if)  considered  bo  be  more  desirable. 

^*     Under  the  top  of  tho  forge  will  bo  noticed  a  ahclf  on  which  are  kept  two 

Ewordft.     This  enables  Siegfried  to  6tib.stititte  the  t^uurde!  m  becomes  necessary, 

und   hem  is  kept  the  sword  with  a  firmly  riveted  hilt  which  he  finally  uees  to 

€'ke  tho  anril. 
The  trough  is  also  connected  with  a  etoam  pipe.     When  Siegfried  throws 
I  the  trongh  tho  mold  wliich  encneoa  the  Rword,  and  when  he  tempers  the 
e'd.  tlie  stetun  rincH.     'Die  i>t«urn   'is  HU]>piied  from  a  ilrilled  iron  pipe.    This 
is  connected  with  the  steam  pipes  at  the  side  of  tho  stage  by  moans  of  a 
which  id  carefully  covered  from  view.     Tlie  anvil  upon  which  Siegfriwl 
atrikeg  in  forging  the  ewuni  has  one  side  covered  by  a  piece  of  corrugated  iron, 
^B  by  twelve  inches,  and  another  piece  of  iron  is  over  it,  as  shown  iu  our 
^Rgraving.     It  is  arranged  so  that  when  the  botv  piMo  uf  imu  at  tho  top  cunnjs 
iu  ct>ntact  with  tho  lower  piece  a  momentary  sliort  circuit  is  pi-otluced,  so  that 

KGAch  stroke  of  the  htiinnier  a  shower  of  Hparktt  is  produced.    When  Siegfried 
see  his  sword  and  brings  it  down  upon  the  Anvil,  he  really  strikes  a  spring 
lich  lets  one  half  of  tlir  anvil  full,  its  nndor  and  out^r  i^ide  having  the  cor- 
ner cut  off  for  the  purpose,  as  will  be  eecu  from  onr  engraving. 

There  are  other  interesting  propertieHund  illiisionHin  '*  Siegfried.**  We  have 
juBt  seen  how  Siegfried  has  forged  his  cwurd  "  liescue;  "  now  begin  a  eeries  of 
wonderful  nil  ventures  whifh  only  end  with  hindtaitli  in  tlie'*ftdttertlSmnior«ng," 
The  second  act  of  "  Siegfried  "  takes  place  in  a  forest  iu  which  is  seen  a  great 
liuden  tree.  The  whole  stage  is  (Kivercd  wltli  rocks,  and  at  the  left,  at  tho  hack, 
U  a  cave  which  shelters  "Fafner,*'  a,  giant  who  has  tJiken  the  form  of  a 
dngon  in  order  tn  protect  the  treasures  concealed  in  tho  cave,  which  include 
the  myeteriotis  ring  and  the  Tarnhelinet,  which  gives  the  pocsessor  unlimited 
pttwer.  Mime  and  Siegfried  aiij)roiu;h.  Minio  showing  the  way  U>  the  cave. 
Alime  then  leaves  Siegfried  ulono  to  his  fate.  The  youthfnl  hero  sitg  down 
^■j^ntmth  the  linden  tree  and  listens  to  tlie  voice  of  the  bird,  lie  wishes  that 
^b  could  understand  Hi  lan£;uage,  and,  cntting  a  reoil,  ho  inake«  a  rude 
^Buriiail  inHtriinienl  with  which  he  attempts  to  imitate  the  bird's  not«i<,  but  tho 
resnltis  a  failure.  lie  then  takes  up  his  silver  horn  and  blows  several  blasts 
upon  it.  He  has,  however,  uo  corapreheusiou  as  yet  of  the  song  of  tho  birds, 
but  the  sound  of  the  horn  ha<i  awakened  Fafuer,  who  appears  in  the  mouth  of 
cave.    The  hideous  creature  moves  forward  from  the  cave  and  says:  "  Wlio 
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»rl  thou?"  Thon.aftora  monioDt's  cooreraaliou,  Fafaer opens  his  tromendooB 
jttws.  dJeplayiiig  Ins  teeth.  Siegfried  wizes  his  Bwonl  and  eonfront*  Fafuer. 
The  now  eonigcddni^'on  beJchcs  forth  a  sulphurous  breathj  while  his  eyes  gleam 
with  a  vory  vicked  light.  Tho  yonng  Siegf  lied  eeoniB  no  match  for  the  euor- 
niooa  beast.  The  dragon  liafl  almottt  efized  Sieirfried  when  the  latter  succeeds 
in  wonnding  him  slightly.  Tho  imtniid  rears  up  on  hit)  fure  feet,  uith  the  inten- 
tion of  hurling  himself  npon  the  intruder  in  order  to  cnieh  liim.  In  doing 
this,  however,  ho  p\|H)8e.s  ]\m  hnvisl.  tm  that  Siegfried  ia  cnahied  to  plunge  his 
6word  into  the  monster's  heart.  Fufnor  rearn  tip  ntill  liigher.  and  finallr  sinks 
Bpon  the  ground .  and  the  dying  iiioiiKter  Hiiignof  the  rare  of  the  ^iaiitti  and 
tiic  cnrae  of  tho  dn-arfe.  At  la«t  he  djee.  and  as  Siegfried  withdraws  thft«word, 
his  hand  becooiee  sprinkled  with  hltKul.  He  putti  hit)  tliigerri  C^j  hii^  laonth  to 
Biick  off  the  blood.  !le  now  heaim  the  forest  hint  again,  and  this  time  he  is 
able  ti>  understand  the  language. 

The  fact  of  the  matter  id,  it  vouhl  hare  been  inunh  better  if  Wagner  had 

riltiMi    the   mii^ic-drannv  so   that   the   dmgnn    uvmhl    have   been    killed    off 

he  stage.     Having  onee  bLHiii  put  into  the  opera,  it  wjw,  of  oourse,  imposfiible 

get  ulung  witliotit  the  ugly  beast,  but  tlie  tendency  is  now  to  retire  the 

ragon  as  far  as  pOBsible  to  the  n-ar  of  the  stage.     Thi-  ilratrnn  whieh  ww  illna- 
tcis  the  creation  of  -Mr.  Siedle.  the  property  miister  of  the  Metrojiolilan  Opera 

ouse.  Fafner  is,  without  donbt.  the  Gnest  of  his  race.  Ue  gives  one  t]ie 
idea  of  Bometliing  half  snake,  half  cro(vdile.  and  eonicwlmt  resembles  wjiuio  of 

c  now  extinct  aniumlsof  bygone  goilogical  tiniei^.     It  cniinot  bo  said  that  the 

ragrin  is  a  thing  of  b«iuty.  unless  wc  can  admit  there  is  a  beauty  of  ugliness. 

afiier  is  suprumely  ngly.  but,  from  a  t>L'ieutific  point  of  view,  it  is  doubtful  if 
tljerc  are  any  properties  connected  with  modern  (frand  Opera  which  are  more 
iiiten-stiug.  The  problem  whioli  piv-sents  itself  to  the  property  master  in 
bnihling  the  dragon  is  an  interesting  and  difficnlt  one.     As  the  dragon 

ust  be  arningetl  so  that  it  can  Iw  worked  by  two  men.  who  are  inside  it,  it 
must  be  callable  of  comndemble  movement  and  ntust  give  the  appearance 
of  great  si^x.  In  the  prest^ut  instnin'Ci  the  heat}  of  the  dragon  watt  modeled  in 
ctay.  and  each  line  and  horny  scale  and  boss  was  the  result  of  carefnl  caJcnla- 

on.     After  the  liead  was  modeled,  a  phutcr  of  jmris  tuold  was  taken  from  it, 

nd  from  this  another  plaster  cast  was  made.  u{>o]i  which  the  aetuul  bead  was 
built  np  ont  of  papier  nwchi.  After  the  pupier  viachi  work  was  finished,  it 
was  puinted  dark  green;  different  shades  were,  of  course,  used. 

The  body  of  the  dragon  is  of  cloth;  the  legs  and  feet  an-  nut  attached  to 
it.  but  are  put  on  by  the  two  men  who  opi'rate  the  d^^ro^.  The  feet  and 
claws  of  the  dragon  are  pulled  on  by  comhiuatiou  overall**  and  hoota.  The 
man  who  takes  the  part  of  the  fore  feet  wears  a  heavy  lielt  with  hooks  on  the 
mde  to  carry  the  wires  which  furnigii  tho  current  for  tho  electric  lamps  in  the 
eyes,  and  a  rubber  hose  by  which  the  dragon  is  enabled  to  breathe  a  sulphurous 
breath.  A  long  lever  of  iron  runs  from  Faf  ner's  head  througli  his  body,  anil  by 
means  of  this  the  man  who  [)Iays  the  hind  legs  tnoves  the  head  up  and  down; 
the  shoulders  of  the  lir^t  man  being  the  fulcrum.     Independently  of  this,  the 
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iiiuD  iu  the  fore  legs  moves  the  upper  jaw  and  the  feelera. 
The  painted  doth  body  might  be  likened  to  a  camera  bi?l- 
lowB.  The  autcnnit'  can  bo  moved  by  meoiiB  of  conls,  add- 
ing gi-eatly  Uj  l\w  tfrriljU-  iippejirmice  of  the  monster.  The 
enonnous  red  tongue  cati  aim  bo  moveil  by  the  first  man, 
und  tho  juwK  are  freely  hinged.  Tlie  eyes  are  set  in  wliat 
»p[>ear  to  he  eiiormoim  ttaucersi  they  are  covered  over  with 
jHiinteil  silk.  Behind  thiaare  inoundeBCont  lamps  nbichare 
tumtKl  oil  and  o^  fitfully  by  one  of  the  Ktii^  Imiuls  behind 
the  drop  M^ne  which  r(>[iperientH  the  month  of  the  cave. 
The  win>t4  run  tu  the  tail,  a«  docs  aluo  thei^tcatn  pi|)e  whicli 
fnrnuhe^j  the  breath  of  the  moiiuter.  Theuteam  h  allowed 
to  osatpe  from  the  mouth  and  through  the  nostrila.  The 
tail  coiioiiitii  of  a  niimtK-r  of  fiectioiiei  of  wood  articuhittHi 
by  means  of  hiiiguH.  It  is  covered  with  painted  cloth. 
When  the  first  act  is  about  over,  tiie  two  men  who  are  to 
net  lut  tliK  lejiTK  Iff  thft  dragon  f^ot  int^idi^  the  btidy  and  are 
then  elaburately  fastoned  by  the  Btuge  liandH.  Tlioy  then 
wjuhlle  nlurig  to  the  opening  of  the  cave,  itfvufitod  by  {several 
of  the  Btai^e  haudt!.  as  the  enormouis  btxly  is  very  difficnlt 
lo  iii;inuj;c.  One  man  wnrka  the  steam  while  the  othwr 
Attends  to  I  he  li^htin^of  the  cye^  After  Siegfried  kills 
the  draguu.  the  Ktage  Imndii  go  at  once  to  e-itrieatc  the 
two  men  from  their  iiuconifortablo  position.  The  ainger 
who  take-*  the  part  of  Fafncr  may )«  diaposed  in  two  ways; 
he  may  ht  either  under  the  raiM*d  bridge  tipou  which  the 
monster  stands,  or  he  may  he  in  the  wings.  In  either 
cwse  he  ^iiigx  through  a  i4})(»king  trumpet,  which' udd;i  to 
the  effect.  The  bird  which  is  seen  g"iug  across  the  stage 
tiiul  leading  Siegfried  to  Brunnhikle  is  actuated  by  clock- 
work. When  it  etarta.  the  clockwork  is  set  in  motion 
and  makes  the  wingg  flap.  Another  bird,  wliich  appears 
to  the  andieuce  to  be  the  same,  cromee  the  stage  ou 
wire  from  right  to  left,  further  hack^  and  a  third  one  U 
Been  at  the  left,  still  further  away.  This  one  Siegfried  fol- 
lows to  the  rr>ck  of  the  Walkure,  jnst  as  tlie  uurtain  falla 
upon  the  wonderful  scene. 

The  third  ai^t  of  ".Siegfried  "  opens  in  a  wild,  rocky 
path  at  the  foot  of  a  high  mountain.  The  Mcneis  laid  at 
night,  and  there  is  conbiduruble  thunder  and  lightning. 
Hefore  the  entrance  to  a  cavern  in  the  rock  stands  Wotan, 
whi)  never  a[i(H*!irs  as  u  grealt-r  bore  thiin  in  this  act  of 
"  Sippfried."  After  a  seemingly  interminable  conversation 
with  Knla,  she  vanishes  and  Siegfried  itppears.  After 
considerable  conversadou  between  ESiogfried  and  Wotan, 
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Siegfried  adrnnctiH  to  tbe  latter,  hoUliug  his  (sworil,  which  hae  onco  hefort<  been 
shattered  on  tbc  aune  elitift,  in  unlcr  tliub  lie  niav  raaeli  the  simmiit  ot  the 
mountain  npon  which  Bruunhilde  slcops.  protected  by  the  sea  of  flnmce. 
Si^fried  tights  with  Wolaii  and  hews  the  8jM?ar  in  pioccB.  A  ffm-fiil  ilaah  of 
tbandrr  follows;  flames  und  steam  rijte  in  front,  and  Siegfried's  liarn  is  heard 
an  he  p1iinge«  into  the  fire.  At  length  the  fierce  glow  palea,  the  Bceue  changes, 
and  repre«eDte  the  Bummit  of  a  rock}'  ntonntain  \teiik,  us  in  the  third  act  of  the 
Valkare,  and  Brunnhilde  i»  seen  in  deep  c<Iepp. 

The  illnnon  is  very  clever  indeetl.     Wotan'B  H[>ear,  a«  nhown  in  our  eugrav- 

ing,  cunsiats  of  a  dividtKl  shaft,  oua  ptirt  of  which  teleacojieij  with  the  other 

r  a  few  inches.     Tho  npper  jmrt  of  the  spear  is  forced  down  over  the  lower, 

thus  compreMiing  a  coiled  spring.     When  tho  spring  is  compressed  sufficiently, 

)it  is  caught  by  a  catch.  Now.  when  Siegfried  strikes  the  spear  with  his  tiword, 
"Wotan  presses  a  button  wliieh  rcrleuse^i  the  upper  pari  uf  the  spear.  The  coiled 
•pring  is  snffiriently  ctrong  to  throw  it  off  from  the  lower  part.  As  the  npjmr 
part  rises,  it  light**  niut^-hes  secured  by  lioldere  in  the  center  of  tho  lower  part 
(Of  the  spear.  A  piece  of  sandpaper  is  secured  to  a  little  door  which  opens 
in  the  shell  of  tho  top  |Mirt  of  tho  gi>ear.  As  the  saudpa])cr  pa:tsc&  the  niaU^lies, 
it  lightt;  them,  (letting  fire  tu  a  ^^laU  tpiaittity  of  gitn  cotlfin,  wliii-h  liglitt<  flash 
{mper  concealet)  in  the  ent!  of  tlie  spear.  \  liglitniug  flaeh  and  n  Hash  of 
thnnder  usually  accompany  the  breaking  of  the  spenr.  Fonnetly  an  electric 
spear  was  used,  but  it  yvna  found  that  the  unitehcs  were  siui])lci'  and  more 
reliable. 

[Yrrangements  are  proi'ided  at  the  Metropolitin  Opera  House  so  thai  an 
ntire  curtain   of    steam  can  be  inarle  to  riee  across  the  whole  length  of  the 
a  narrow  section  of  llooring  being  taken  up,  unil  a  perforated   section 
put  ID  instead.     A  jiurforated  steam  pipo  is  aleo  provided. 
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THE  BED  OF  TULIPS  ANT)  TFTE  ELKCTRIC  FIREFLY. 


A  Tery  pretty  electrical  effect  has  been  iutr«inced  id  the  garden  ficeue  in 

^"  FaasU"    Siebel,  the  woiild-be  lover  of  Marguerile,  ml  varices  to  a  bed  of  tulips, 

Sonne  red,  some  white,  and  some  gold,  to  pluck  a  houqnet  that  lie  would  leave 

npon  her  window  to  speak  for  him.     Concealed  in  the  corolla  of  each  flower  is 

an  aleotrio  lamp.     Now  Mephistopheles  had  long  before  warned  Siebel; 

"  Every  flow  cr  that  yon  touch 
Shall  rot  and  shall  wither.'* 

Bnt.  unheeding.  Riebel  plucks  a  golden  tnlip  which  shines  as  he  lifts  it  up  to 

him.     A  fine  wire  which  carrien  the  current  keeps  the  hiinp  aghnv  and  is  not 

sn  as  it  trails  along  the  foliage.     No  sooner  does  Siebel  examine  it  than 
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MepliUtopIiolos,  jMirtlj  coiioealcd.  raises  bis  hand;  tho  current  is  cat  off,  uDd 
the  flower  grows  dull  aud  witliord  perceptibly. 

"  What,  faded!    Ah  mol 
Thus  the  Sorcerer  foretold  at  the  fair: 
That  ghniild  I  touch  a  blooming  flouror. 
It  .sbuU  wither. 

But  uty  hand  in  holy  water  I'll  bathe — 
See,  now,  will  they  witbor?" 

Theu  with  hict  other  hand  he  ptocka  a  red  tulip,  a  white  ancl  a  guhien  one  and 
holds  them  up  trininphnntly.  each  glowing  with  a  rich  light ;  fur  McphistophelM 
tnuy  not.  niiac  his  hiind  against  the  ]>ower  of  what  Ima  ln'on  bht^Hfil.  Then  be 
eliiiiigi-s  t}i(t  lluwttrs  fi*t>in  uhi>  hand  to  tho  other,  and  iiutuiitl}  thuy  fade  ;  bnt 
they  glonni  n^niw  when,  ifinenibeiing  it  wils  with  the  otlwr  hunil  that  he  bni! 
touclied  the  holy  water,  he  trau^fent  them  back  again.  This  bettiiUfiil  illuaion 
is  oa«ily  produced. 


THE   BED  OP  RIJCCTRIC   rUtWEItR. 


The  electrio  tlreHr  which'  has  been  tiiiod  in  the  play  of  the  "  Kaffir  Diamond  " 
depends  upon  a  ^mowhat  einiilur  device.  Tinv  incaiideBcent  lan)]M  are  aRixeil 
to  the  reeda  and  rushea  iu  a  swamp,  each  lamp  bein^  connected  by  menns  of 
a  fine  wire  to  a  f^t^raKo  battery,  through  tbo  medium  of  wiroa  in  a  BWttch- 
hourd.  Otir  engraring  shows  the  manner  of  placing  tlie  lamp  behind  tbo 
weeds  and  rueh«fi.  Tho  opf^nitor.  in  liis  hiding  pintle,  bv  proA6in<;  n[K>ii  the  key« 
of  tho  Kwitchboiird,  ullcrmLlely  lights  up  one  and  then  another  hunp,  so  that  it 
wouM  appear  t^  be  a  singlo  tirofty  darting  bitlier  aiul  tlutlier;  nr,  by  presoing  a 
number  of  keys,  any  number  up  lo  a  dozen  or  more  could  be  lighted. 

In  *•  Die  Walkure,"  a.  ivd  iuejiudeseont  lamp  is  placwl  in  i\  tin  )i«»x  whirb 
is  painted  &»  ax  to  represent  a  knot  in  the  tree.  When  the  light  is  turned  on. 
it  caoaes  a  red  glow  on  the  hilt  of  the  sworrl,  and  disoovers  it  to  be  Siegmund. 


KLKITHK:    ftKKri.Uj. 


THK  Kt^KCTRIC  TOUCn  AND  ELECTRIC  JEWELS. 


We  have  alroady  given  sevontl  Inlrrestitig  exarnpK*  of  electricity  npon  the 
fita(.'e.  We  no«-  ]in<«i>iit  Aimit'  i-iii;rnving)t  itf  llii>  elcc'triii  torch  arid  olectrio 
jewcla  for  wliich  tlic  thpfttrirat  world  is  imlebted  Ut  the  Frtmcli  inventor  M. 
Truiiv6,  Th(t  I'litetrii*  ton-li  was  t1pvis4»rl  fnr  usn  in  M.  Siiiiif-Supits'  *'  AseaTiio." 
In  tlie  niytlmltfffiuii]  biJtet.  I'Iio^Ijiid  tippenra  Hinoiig  the  Mittit-ei.  lioKlinjr  the  turch 
of  Cteniiis  tii  hlHliand;  the  torch  is  «'f  mfKlernto  size  and  elejinint  foriit.untl  must 
Iw  brilUjiutly  illiimii(aie«I  fn-m  twelvp  to  Rfr<*tm  niimitcfi  at  each  porformaiipe. 
A'l  ilii*aiidt'8<;oiit  lamp  wiin-i'ly  fmnHialeil  iimiiT  (riiUiri'd  jrlafw  jhmciIh  filves  ihti 
problem. .  The  priticipal  ilitficnlty  vtw  to  light  this  lunip  without  the  use  of 
condiicliirs.  which  tthcmld  furnish  ihv  ptiM-trUml  current  dt-sired.  5L  Trniiv/' 
coiwtrm^Lfd  wiitie  jwirtahh'  a*!»Timiiilutor8  which  are  jdactnl  in  the  tor<ih.  'J'ho 
nreiimuUUirs  arc  »ix  in  nnniher;  the  Dreit  throe  occupy  the  upper  [turt  nf  the 
lorch.  and  the  three  others  tho  lower  pait.  Tliey  are  of  the  Plantc  variety  and 
have  lead  phitcs.  Each  of  the  cleiiitFuW  in  placed  in  the  interior  of  u  m-|in<lri> 
99 
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cal  piece  of  thiu  glasd  covered  with  gutta  porcUa.  'i'lic  battcrv  as  a  w 
wuiglift  fniir  liiiiidrud  aiul  twenty  granm  (Ofteeti  ouuc^).  and  xa  ca{>abl 
liiniisliiug  ek'ctricity  to  supply  tin-  turcli  fur  twu  jiri--gciitntiou8.  A  smatl 
tael  btittou  \*  placed  »buvt-  tvto  bittti>iirf.  m  Uial  Ht  lUv-  leii^L  pressure  the  1 
\%  ligfhtcd.  and  it  U  extinguieihuU  when  thu  pr««jiire  ceatieti.  Our  eugn 
shows  MiidaniK  Torn  ia  (be  rilt  vt  Pboebue. 
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Kin.   L-liUlKUCii   m>LMK<<   THK  TuUUl   Ut*  •^KMUb^. 


M.  Trouv6  also  invented  what  are  termed  elocttio  jewels,  in  whid 
jewels  cut  into  faXi*>U  mh  illitiuinutcd  by  a  Hnmll  electric  light  plucod  bftc! 
tbem.  Tiio  jowols  really  consist  of  small  lenses  wh(»w  foci  hare  Ij^n  accara 
determined.  The  hmiinona  sonrcc  iUelf  alwavi^  occnpie«  an  invariable  j 
tloD,  that  is  to  ear  in  the  center  of  l.li(>  (sphere,  which  w  fitin]d(>d  with  the  ^ 
jewels.  The  lamp  is  connected  wiili  u  tiniall  battery  throngh  the  medium  i 
flexible  couductiug  cord  wbtch  is  concealed  under  the  ^rnionts.  The  bat 
is  put  into  the  pocket  or  attached  to  uoaie  jwrt  of  the  dress.    Our  cugm^ 


te 


shows  a  numlwr  of  these  electric  jeweU  which  are  need  not  only  for  theutri- 
cz«l  purpose?,  but  for  u  novelty  in  dress. 

The  jevelB  are  very  efleotire  when  attached  to  a  ballet  coetnme,  and  ve 
«a  on  page  341  an  illuetratiuu  uf  a  tianseusc  an  ehe  appears  wheu  adorned 
tth  this  glowing  electric  jowelrj-. 

Anoiher  intereistiug  effect  ivhicli  is  produced  with  the  aid  of  a  email  elcc- 


no.  j:.-kxteiinai,  and  ixtkii.n\l  views  or  Tna  tokch. 


trie  battery  curried  upon  the  pcTRou.  is  need  in  the  duel  ecene  in  "Faust,"  and 
IB  also  due  to  M.  Trouv^*.  It  is  mtlier  fiiinpler  thmi  the  device  which  we  will 
show  for  producing  sparks  from  the  e\rorc3  in  the  duel  The  two  awoi-ds 
and  the  two  cuiniiises  are  extremities  of  the  poles  of  a  bichroitiatj?  battery  car- 
ried by  the  conilmtAnte.  When  the  tivo  sworde  come  in  contact  they  caiiae 
bright  sparlts  to  flu^li.  nnd  when  one  of  the  swords  touches  the  cuirass  of 
the  adversary',  a  fifteen  candle-power  lamp  is  li[jhti?d,  and  remaius  lighted 
during  the  coutact  of  the  point  of  llie  sword   with   the  cuirasbj  the  lainp 


!  coureer  in  front  of  the  cuinus.  In  fnrions  svord  play  the  two  swords 
h.  reciprocally  the  two  opposite  ouirariflw,  both  lamjw  are  BimiiUaiieouely 
linatcU  BQtl  pre  a  considerable  light  around  tlio  coiiibuuinlK.  T\m  uppnr- 
in  nut  oiUy  useful  in  thu  theatar,  but  lia«^  Wmi  Cried  in  the  fencing  jL'uUdry 
ug-  un  asKunlt;  the  uppiirattio  bIiom's  tho  locution  of  the  blows  without  the 
^^.y  of  coDt«8tiiig;  it. 
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AN  ELECTBICAL  DUEL. 

In  the  duel  accno  in  ''  Faust,"  a  striking  olTect  was  obtained  a  few  ywire  ago 
at  tho  MetropolitAii  Opern  Moiiine.  It  will  bo  rem  umbered  tliut  the  eoUicr 
ValeDtine,  brother  of  Marguerite,  fights  with  I'augt.  Aa  Fauet  in  iinfamiltir 
with  the  use  of  the  swurd,  tlie  doYil.  in  the  guitie  of  Mepliiatupbvlnx.  «imidH 
by,  Bword  in  hand,  ready  to  aid  him,  interposing  bis  weajion  when  Valeniine 
preeses  the  stiiilent  too  oluselv.  In  former  proiliirtiotis  of  the  ojiem  theiv  wu 
nothing  apparent  to  indicate  the  poweision  of  Huiieruatural  powere  by  Mcphiti- 
topbclw.  T!ie  duel  takes  pluoe  at  u  part  nf  the  slago  wbure  two  plattv  of 
copper  are  ^unk  into  the  flooring'.  I'lieso  plates  are  connected  with  the  electric 
current.  Cop|ier  naiU  are  driven  into  one  shou  of  Valentine  and  one  shoe  at 
Faust,  and  the  wires  run  up  their  bodies  to  the  Bwords.  When  tbey  draw 
their  Bwonis  they  insert  the  wire  into  the  hilUi  l)y  ineunH  of  a  ping;  they  are 
then  connected  n-ith  the  co])))er  plate.  Kvery  time  thai  .MephietopbL>le«  intar- 
pu(«3  the  Hword  and  Htrlkwi  up  the  iiontonding  weajiOHH,  wliich  aro  lu  eontaot, 
the  aparkaflyfiiriouely  and  the  weird  crackling  eoundsaro  heard  oa  in  lightning. 
When  Valentine  reeeives  hiti  death  wound,  he  tlimwit  out  the  plug  eonnccting 
his  sword  with  the  electric  current,  and  ae  he  falls  the  sword  flioB  from  bi& 
hand,  and  there  is  nothing  to  tdiow  tho  prei$ence  of  any  eleotrical  connection. 


THE  SKIKT   DANCR. 
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The  f&mons  skirt  dance  may  be  defined  a6  peculiar  in  thennse  that  it  is  not 
a  dunce  m  generally  understood  iu  stage  parlance.  The  performer,  etandint; 
on  the  fitage  and  di'eased  in  voluminous  attire,  re4]uiring.  it  w  said,  over  a  hun- 
dred yards  of  material,  by  kIow  motions,  compritiing  more  arm  umvenient*!  than 
foot  movements,  catises  the  light  drapery  to  wave  about  iu  most  graceful 
curves.  'Hie  variety  of  tiliapea  and  cont^mrs  that  can  be  produced  by  u  skilfed 
performer  is  endleAi.  To  add  to  the  elTect,  wands  ore  used  to  ext^'ud  the  reiicli 
in  the  direction  of  tho  lines  of  the  arniH,  and  tho  greater  control  thus  obtain- 
able adds  immeneely  to  tlie  effoot.  This  dance  was  made  famous  bj  Mies  Ixiic 
Fullor,  wlioBo  iTjiiitation  is  now  world-wide. 

Our  illuKtration  which  forms  the  frontispiece  of  the  present  work  is  designed 
to  show  tho  methods  wlopteil  to  produce  the  vvondorfnlly  beautiful  effects  whlcb 
have  characterized  the  dance.  Tho  performance  id  executed  in  a  darkened  ihi-- 
Lftter.  A  number  of  pmjtHitorB  are  diKtrihuted,  four  in  tho  wings  and  one  below 
'the  Btage,  so  as  to  be  adapted  for  flooding  the  tigure  of  the  dansfvsr  with  light. 
A  pane  of  heavy  plate  glass  set  in  the  Boor  of  the  ntuge  pennits  tlto  projoot«r 
beneath  it  to  |>roi!uiv  its  effects.  Each  projector  has  mounted  in  front  of  it  a 
disc  ah4mt  three  feet  in  diameter,  jwrfonitwl  near  its  periphery  with  a  nnniber 
of  apertures.      Colored  gelatine  is  fastened  over  most  of  these  apertures,  • 
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different  color  being  naed  for  each  opening,  exoept  where  one  muy  be  left  foi 
white  light.  The  operators  at  thu  projoclors  follow  the  nioveini'iiUi  of  the  ]ier- 
formei',  and  can  iiKHluri)  un  iihno^t  iiilimtol;  extended  range  of  eJlecta  bjr  rary* 
in^  the  colors  thrown  hy  oftch  projector. 

The  iheatiir  being  jiitcU  ilark,  the  dftneor  cnn  bo  brought  slowly  into  ^iwr 
lind  can  be  made  to  glowly  ditiappear  by  nianiptilntion  of  the  pri>jcctor6.  Sb» 
CAD  appear  in  auj  color  or  combination  of  colore.  It  is  ueedlees  to  say  that  it 
is  a  com])06it«  porformunce  in  ilie  i»eii60  that  the  dancer  fdltt  onlv  a  part  of 
the  functions;  t>kilK>d  uiwrntorg  are  obgoliitely  eir^entiHl  ut  ttie  prnjccton^. 

One  of  tliu  prettiest  effecte  h  producer!  bv  a  nuigic  lutitoru  uiwrated  from 
the  front  of  the  Ktii^y  ami  hbowii  r-n  the  left  hand  in  llio  niiL  The  ojierator 
projects  upon  the  draper}'  dillerent  Ugurcs  and  designs.  n«ing  regidar  hintem 
ulidtv,  milking  the  floiriiig.  rnihU  dntjmry  w^t  a^  the  Kerc^eii  for  Win  projccttoiu. 
It  is  obvioufi  that  he  inuist  give  great  attention  to  hin  focusing. 

The  skirt  daneo  hrnt  won  the  attention  of  artiats,  and  fionie  verr  beautiful 
etatttes  have  been  hased  upon  itg  cloiidlike  variations  of  fomi.  The  alight 
idealizjition  renuired  in  representing  the  eof t  forms  of  wnvirig  dniiierv' in  the 
Rolid  material  of  the  Boiilptor*fi  art  has  given  most  gracefnl  and  charucteri^Uo 
olTects. 

One  of  the  moBt  startling  effeota  in  the  flame  danc«.  The  filmy  veil  ia  pnre 
white,  but  a8  the  dancer  approacties  the  opening  in  the  stage  floor  the  vetl  turiu 
to  a  fiery  red,  and  the  flanies  ware  to  and  fro  a*!  if  they  vvvri'  being  blown  by  the 
wind.  Nhadows  wre  then  thrown  ou  the  veil  ami  pmdiiw  an  exact  ri?prod»(!- 
tion  of  lienry  black  ^rnoke,  which  suddenly  changee  to  an  ardent  flame  again, 
a^  if  the  tire  liad  broken  out  anew. 


CHAPTER  V. 
TIIE  NAUTICAL  ARENA. 

The  nautical  arena,  or  aquatic  theater,  was  a  few  years  ago  one  of  the  sensa- 
tions of  London  and  Paris.  Spectacular  entertainments  in  which  water  played 
a  prominent  part  go  back  to  the  time  of  the  Romans,  when  portions  of  the 
arena  of  tlie  amphitheater,  or  sometimes  the  entire  arena,  were  flooded,  and 
mimic  .sea  fights  took  place  in  galleys  carrying  gladiators  who  fought  to  the 
death.  The  Paris  aquatic  theater  is  a  very  handsome  building.  It  is  situ- 
ated in  the  Rue  St.  Honors,  and  is  called  the  "  Arene  Nautigue,'^  It  is 
intended  to  fill  two  distinct  rdles  ;  first,  it  ia  a  circus  for  equestrian,  gym- 
uastic.  and  aquatic  performances,  wliile  during  the  summer  it  becomes  a 
huge  swimming  bath.  The  building  was  originally  used  for  a  cyciorama, 
but  was  entirely  remodeled  when  put  to  its  new  use.  The  circular  liall 
is  one  hundred  and  ten  feet  in  diameter.  In  the  lower  part  of  this  hall  is  a 
circular  tank  seventy-nine  feet  in  diameter,  with  a  gallery  running  around  it. 
Over  this  gallery  and  the  water  are  constructed  tiers  of  seats,  as  shown  in  our 
engraving.  In  the  center  is  placed  a  powerful  hydraulic  cylinder.  To  the 
top  of  the  piston  rod  is  affixed  a  large  iron  plate  forty-four  feet  in  diameter. 
This  plate  can  be  sunk  below  the  level  of  tlie  water,  the  tank  then  being 
available  for  aquatic  performances.  It  is  the  work  of  a  moment  to  raise  the 
plate.     A  firm  floor  is  then  provided  for  horses  and  men. 

This  arrangement  permits  of  the  water  being  maintained  at  such  a  height  as 
to  provide  a  shallow  tank  for  those  who  cannot  swim.  The  rise  of  the  piston  is 
caused  by  a  compound  pump,  and  the  plate  is  guided  in  its  movement  by  guide 
bars  fixed  vertically  around  the  outer  rail.  A  catch  is  provided  to  secure  the 
plate  in  position.  When  it  has  attained  a  little  more  than  its  proper  height,  it 
is  caused  to  rotate  slightly  on  its  vertical  axis  by  an  endless  screw.  By  this 
means  the  ends  of  the  radial  girders  are  brought  over  twenty  shoes  fixed  to  the 
twenty  columns;  by  letting  a  little  of  the  water  escape,  the  radial  girders  settle 
themselves  firmly  down  upon  the  shoes.  The  weight  of  the  whole  mass  is 
about  twenty-five  tons.  When  the  arena  is  to  be  used  for  performances  in 
the  ring  the  plate  is  covered  with  a  mat  of  esparto  weighing  about  one  thou- 
sand pouDds.  It  is  brought  in  on  two  iron  trucks.  Our  engraving  representf 
the  removal  of  the  mat  before  sinking  the  stage. 


CHAPTEK  VI. 


A   TRIP  To   TIIK   MOON. 


Thi8  iH  tli«  titlo  of  nn  ilLiiiiCi'atpil  loutiiro  wlijuti  hm  liocn  vair  pvpnlnr  in 
Bcrliti.  anrl  which  wbm  uimt  pr<>iliiu«il  in  Nevr  York  a  fvw  .vnarsago.  The  IfK*^ 
tiim  -Ai  nued  irt  the  I'liitei!  Statt-i.  was  rerritteti  hv  Mr.  (Jarrett  1*.  SerriK. 
Tbo  llntt  swiiL*  i-4  the  rojiroihicLion  nf  it  Holur  nilipsc  aa  Been  from  the*  abone  uf  * 
ono»r  tbe  Email  lakes  ciill«l  lluvel,  neur  Darlin,  on  tho  moriiiDg  of  Angott 
19.  1*87. 

Oil  tt)i6  tnurnini;;  tlie  Riin  arnoo  with  the  greater  portion  of  its  dim  obaourei] 
by  the  moou.     As  the  anii  aecended,  tho  creioont  diminished,  and  at  tba. 
nioinenl  »f  totalitf  a  woiidorful  nnrfina  fliitihcd  into  viow.     The  w^-tie  pvM  the 
aiifliencf!  an  'n\ea  of  what  tlie  ;i(*tronoinpra  rnpati  when  they  alt4'ni|it  to  (Icscribo 


this  womlerfiil  [ilieuonn'iia.  The  iiiooii  \\msc^  elowly  l>eforc 
thfi  nun  until  tli[>  cjirth  in  fully  illimihiatetl  iiiid  tlio  liky  mii) 
larnIwitjWHKtiiinu'  a  normal  ii]>i»f;ininee.  Iiitorvsting  m  l!n?wj 
imitAtioDs  of  celeetinl  and  terrestrial  phenooieiia  are,  tlio 
rniiTint-r  in  wliieli  tlivv  are  cffoctfd  U  slUl  more  8(».  «nd  our 
erigniviiigtt^nv'ca  pcuji  )>cliin(l  tlie  i^cencs 
and  expliiiri  the  mcfliis  liy  which  tho 
illusion  \A  iiroiliiccij.  Tho  trpps  and 
foreground  ore  sot  id  (rout  of  a  tranM- 
[Hircnt  sci-ne  iijiuii  llie  back  nf  wliich 
t)]o  o[)U({ue  parts  are  eilhottetted  in  bliick. 

leaving  the  sky  and  waLur  tninsliiwrit. 

Two  optiral  la'iterns  are  provided,  <iiio  of  which  carriet* 

thtt  cresootit  and  the   nthor   tlin  cimtia  HJIdi'.     They  an- 

moontod  upon  a  Ijox  movable  along  the  inclined  aide  of 

a  triaiijfiilur  fruiiii*   by   u   dnini   and  eiin!.   and  aru  thtiK 

eoabled  to  imitnte  the  apj'cannicc  .-ind  cniiree  of  the  heav* 

enly  bodios.     The  »creen  iinnicdiat<tly  IkjIow  IIio  horizon 

interoepU  the  image  i>f  the  Itiniiimrv  bL-Km*  that  line. 
Tho  watcs  that  play  upon  the  surface  of  the  lake  are 


fCkeae  lightu  aro  red,  white,  and  lihio  iiionndeecent  ek-eti-ii-  Iump»  nrran^cd  in 
eerieSy  and  controlled  by  a  rlicostiit.  pcrmttring  every  puaoiblc  cumbinatioQ  and 
intensity  of  tint,  iind  to  the  iiit<!llj<;cut  [itnniptilntion  of  which  is  due  niiii.-h  of  the 
BDCcese  of  the  scene.  Our  interest  u  intensified  by  a  view  fr>rnk  a  distance  of 
Ave  thousand  miles,  eliowingthe  lunar  niouutuiiiB  nod  other  prorninen I  fi'aturea. 
The  plaster  imago  of  the  moon,  viewml  through  a  circtnlar  pieco  of  pau7e  Bet  in 
n  black  dro]>,  ib  ten  feet  in  diHinettr,  The  i-linngc  i>(  phiiee  is  produced  from 
the  light  thrown  from  the  lauterne,  a^  ehown  in  the  illuKtnition. 

The  splendid  iKMjnee  of  Mt.  Arixtfcrehna  and  Cajie  I^upliice  are  Rplendid 
pictarmand  are  shown  from  the  heiglit  of  two  and  one  half  iiiiles.  By  trigo- 
nometric meutjurution  of  the  shndnw^,  und  nppllcatiun  of  their  I'ahies  by  pcr- 
■pective,  the  artist  \&  enabled  to  represent  the  general  features  of  the  landscape 
with  fidelity.  Tliew  srenes  iire  liglited  from  behind  by  four  arc  lights,  by 
honeb  lights  and  footliiihta.  and  the  eombined  candle  power  Ip  eight  thousand 
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jiJnres  in  tlie  scene  representing  eky,  aoil  lit  up  by  n  Inntern.  The  moantain 
i-DQ  either  eitle  \\a&  each  a  Iiiiitern,  vrho^e  light  \^  permitted  to  fall  on  the  drop 
ffer  gradually  lowering  Uie  screen.  A  modified  arc  light  illuminatee  the  iront 
of  the  flceiie  and  gires  tho  earth  light. 

Prolwbly  the  most  unique  of  tlie  cosmic  pbeuomena  is  a  solar  eclipee  viewed 

from  tlie  moon.     The  enrth  is  an  opatjue  disc  with  a  red  gelatine  band 

attacheil  to  its  circumference  with  vhite  muslin,  and  suspended  by  two  hooka 

eet  ill  a  (shi<lf  extending  across  its  hiu'k.     A  coat  of  phosphoreieoent  puinb  gives 

til©  glow.     The  sun  consisla  of  a  box  with  a  cover  of  gelatine  on  which  the  snn 

ifl  painted;  a  6emicircnlar  wnoflen  arm  incloses  a  reflector  and  supports  six 

incandeecent  lampe  set  inn-ardly.     The  box  hooks  into  a  piece  of  lesthn* 

with  a  ciaMiIar  ajwriure  coincident  with  the  himi'h  fiic<*,  and  eewed  into  the 

drop,      iloles  in  the  drop  alluw  the  light  from  an  arc  light  to   imitate 

tlio  stam.      The  surface  of   the    inouii   is  painted    on   caiiTas   supported   on 

hinged  props  having  spread  feet.     A  BtitT  rod  joins  the  hinges  and  forms  the 

horizon.      A  fcwtlight  is  jihioefl  within  this  tent-liko  cover  to  illuminate  it. 

The  drop  curtain  carrying  the  snn  box  is  raised  by  a  windlass,  and  as  the  sun 

.rises,  accompanied  by  the  stars,  tho  footiight  is  turned  up.     In  passing  behind 

the  earth,  the  snn  imparts  a  crimson  view  to  the  earth's  atmosphere,  which  the 

fwitligfat  transfers  to  the  moon  nntiJ  the  extiuctiun  of  the  solar  disk.     The 

rfitnrn  to  earth  is  marked  by  a  view  of  that  part  «f  tho  earth  surface  most  resem- 

liiiig  the  moou'e,  the  Tyroleun  Inghliimls.     'V\\v-  itftiTgNnv  of  mtiiKet,  nioonrise, 

and  a  lunar  eclipse  are  depict<;d  witli  great  accuracy.     Tlio  gradual  movement 

of  a  deep  red  gelatine  film  acro8#  the  hintern -elide  holder  causes  the  moon  to 

appear  to  eitter  and  emerge  from  the  earUre  sliadow.     A  sunset  on  the  Indian 

Oceau  and  moourlse  un  the  first  Bcune  concludes  the  lecture.     A  series  of  stere- 

opticon  \iews  of  great  beauty  are  interspersed  between  the  mouuted  sconee, 

thus  furnishing  a  continuous  performance.      The  scenery  iind  ingenious 

cfTcnts  were  designed  by  Mr.  \V.  Kruutz.     The  regulator  was  tho  inveiiiion 

of  Mr.  J.  Carl  Mayrbofcr. 
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cycroRAMAS. 


The  origin  nf  tlie  cyclorama  \a  tniccd  to  the  use  of  ecenery  by  the  ItAlmot* 
twtuir  lliret!  hundred  yeaKujfo.  They  urriiii;:(.'d  outeideof  their  windows  ftcenas 
jjoiiiM  un  luiiivas  that  simiilutcd  extcueire  ganlfiie.  Itoberl  Fulton  in  eaid  U* 
have  oxliibtt«<l  a  parionimu  m  ParU  at  the  beginuiog  of  the  preaeiit  contary.  It 
wa^*  bot.  however,  a  cylindriciii  iwiiiting.  us  h  used  in  the  cyclorama,  aud  the 
effect  was  not  as  illueive.  Cvclorainas  have  been  on  exhibitimi  in  many  cities 
of  the  United  Slates,  and  they  are  uUo  very  pnpniar  abroad. 

The  cyclorama  which  we  illustrate  ie  the  "  Battle  of  nettysbiirjr,'*  trhich  luu 
been  fhou-n  in  Xew  Vork,  Brooklyn,  and  other  cities  uf  the  Tutted  Stutee.  It 
M'a^  painted  by  M.  I'uul  Philippoteaux. 

The  ■■  Uattlo  '»f  Oottvhbnrg  "  covers  an  imtnousc  elieot  of  canvaa  fonr  huii- 
drod  feet  long  and  lifty  feet  hifth.  The  canvas  wa«  importwl  from  Belgium, 
none  being  nianufwtiirod  in  the  Vnilt'd  Stules  which  would  answer  Uio  piir- 
yxise-,  itigntne  vardtt  wide,  and  theeeams  rnn  upond  down.  TheimmoDse  can- 
vaa  is  supported  from  the  sides  of  the  building  bo  as  tn  fonu  a  cylinder.  The 
building  ia  circular,  and  a  eornioe  U  prorjdeil  which  rniia  entirely  around  the 
building;  the  npj»er  edge  of  the  canvas  is  nailed  t"  this  corniee.  The  eloth  is 
(inst  rolled  f:mootldy  on  an  iron  roller  Burfuced  with  wood,  fifty  feet  long.  The 
roller  ih  belli  vertically  in  heavy  fniniework  which  run«  on  track.-i  nronnd  the 
building.  From  the  ttdler  thutt  earrieii  around,  the  cloth  U  gradually  paiil  ont, 
OS  shown  in  our  cngnning.  Att  fiuit  aa  it  coniDR  off  the  roller  it  is  eei3::-d  and 
held  by  pincers  while  thu  mlgo  is  being  lacked  to  the  eornioe.  The  lower  edge 
is  si-enred  to  a  circle  nf  gas  pijK's  «hich  run  entirely  around  tlw  Iniililing.  As 
the  pipe  would  not  give  suRicient  weight  to  streteh  the  canvas,  a  twentj-five- 
jMtund  weight  is  hung  at  every  third  foot. 

The  effect  of  the  Btretching  !r  that  the  canvas  losos  the  tme  cylindrical 
shape;  iU  sides  are  no  longer  parallel,  but  curve  plightly  iiiwani.  about  one 
foot  in  amonnt,  at  the  center.  Thub,  at  the  horizon  line,  the  moetdi»tant  part 
of  the  scene,  the  pointing  ia  about  a  foot  nearer  tlie  rertieal  line  tliun  in  the 
foreground.  In  abj»olute  distance  from  the  eye  the  diffei-enoe  is  Ftill  greater. 
Owing  tvi  obliquity  of  the  line  nf  eight,  the  fnregonnd,  which  Beems  w>  near  nt 
band,  is  really  nincli  further  off  than  the  horixou. 

lu  n  I'velnmnia  uf  tliis  kind  il  is  n«fetw»nrv  to  have  the  scene  jwrtraved  wilt: 
the  uttnoiit  lideWtv.     The  result  is  that  the  landf«ai>e  U  really  an  artifitio  trao- 
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script  of  plioto'»TapliiR  viuwe  of  tbo  fiel'L  Tlie  artist  first  went  to  tlie  sueiie 
(if  tlm  great  biitlle  vf  fif^tvKlmrf;,  and  sclctnted  one  p<>itit  4»f  vic-w,  and  cmised  a 
smoll  stage  to  ba  erectwl  at  this  point,  which  was  of  the  same  lieight  bk  that 
upon  whioli  the  pfNipla  wore  to  stjiml  in  the  ortnijilt>ti'il  ryrlumma.  vVround 
tlie  sta'i'L-  a  line  cf  picLotii  vm  drlrcti  in  ii  cirdu.  an  shown  at  tlio  pttiiit  II.  Tlio 
distance  was  iiieagiired  from  tlio  to]f  of  tho  sta^o  as  a  center.  From  the  top  of 
the  BcafToIil  tlircc  series*  of  ten  pliotoffrajthg  each  wero  takoiu  tho  inHtrumpnt 
being  pightpti  hj- rrieans  of  tho  posti?.  This  sfrrit-s  of  pliolographs  shnweil  the 
entire  fichl;  one  sericg  bcins  tiikeij  for  the  fr)ri»s!miiu»l.  while  thu  uthor  two.  hy 
their  fociiitiiig  and  oxpohurc,  were  iIevott><l  ^l)  tlic  niiildle  iliKlantx;  luul  back- 
ground. Eiu-h  view  wan  dividoil  into  Bqonrea,  as  eliown  in  onr  illustration;  tlie 
canrafl  wns  marked  oflf  liy  r:*<rro';iKHidinij  rlivifiions,  and  thu  j)hiiti»^mphfi  wero 
copied  square  Iv  sqimre;  the  blending  I'f  tho  ton  Tiewa  and  ilm  aurial  i»en<pot> 
tive  was,  of  eottrec,  tho  critical  part  of  tho  porfonnanw.  Tlio  painting  was 
done  from  a  scaffold  wlucli  tniveled  iironnd  on  the  same  tracks  winch  carried 
the  roller  frame,  aa  ehowa  in  our  ilhietralion. 
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Two  men  are  seen  carrying  a  litter.  The  more  dietAnt  soldier  is  paiiit4?d  on 
tbecauTae;  the  littor  u  real,  two  of  ita  hand  leu  passiug  through  Iiolus  in  tho 
canvas.  The  figure  resting  on  tho  litu^r  and  the  ncuror  bearor  ai'e  cut  out  of 
boards  and  paintvd.     Other  K«nes  aro  nimibrly  painted. 

Tiio  siFei'tutora  o*-'ciip_v  an  elevated  eta^^e  w  hi-rh  ther  mount  by  nieaiiH  of  fitair- 
ouat  runtiiiig  under  the  M-alTulding  of  tho  foreground.     Once  upon  the  plat> 
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form  the  Bpeotatora  lose  all  idea  of  orientation,  and  cannot  tell  the  pointe  of  the 
compass  or  have  any  coiiet;|iliun  of  tlic  nizt»  of  the  Ijiiilding.  Over  the  stage  a 
druular  screen  ts  cnispended  so  that  it  ghade«  it  from  the  light  which  enters 
from  the  ekvlight.  The  eky  is  thoB  lighted  tip,  and  a  pecniiar  luminous 
effect  favoring  the  aerial  perspective  re»ult«.  At  night  a  number  of  electric 
Itghta,  HnH[iended  on*,  of  si^bt  of  the  spectators,  give  about  the  same  effect. 
Many  of  the  details  iff  the  pictnre  were  obtained  from  eye-witnessefl  of  the 
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hattip;  tlio  niiirorms,  the  nio(]e«  of  carrying  tlie  blunkoU,  unil  the  details  of 
liHrne*ifl.  ami  tlio  minor  jistrtH  ijf  tlio  wiimiltj  wt-rt*  Kttulied  carefiiU)-.  Everir- 
tliiiig  iu  the  bailding  cambiiioj  to  make  a  vronderful  itladon. 
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TMK   ELKfTRlC  CYCr.OKAMA. 

Notwithetitmling  the  fact  ilmt  cyclonmuw  of  the  pattern  we  hare  joBt 
doscpibwl  were"  llio  result  of  the  most  carufu)  blotiJmg  of  Rriciice  and  art.  etJH 
their  ^lopalaritr  Beemci  to  have  been  liniitifl,  and  the  c^clorntiiH  lias  been,  in 
iitiinBroiis  cix^w,  obliged  to  bow  to  the  ti^te  of  the  day.  One  has  been  r-on- 
Terted  into  »  cinnis,  others  into  skating  rinka  and  bicycle  academies.  TLe 
cjchirainu  we  anj  about  to  describe  ought  to  be  iible  to  bring  jmnorama  once 
more  into  fo-^hion.  Tbe  idea  of  Mr.  Chase,  a  resident  of  Chicago,  -vm  to  turn 
toMwotmt  tbe  moat  recent  dii>c.Keries  in  the  way  of  panorama  photography, 
projocLioD  upp»ratn«!.  electric  lighting,  and  the  systems  irhich  permit  of  fsiith- 
fally  rcproaenting  the  phenomena  of  motion.     Tbe  j>osaibiltty  of  causing  a 
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conddenible  namber  of  views  to  paas  befon;  the  6p«cUitor  ia  a  limited  amomit 
of  time,  of  imnttrtinp  life  to  tlirm,  pivps  tiie  t'yplonima  au  animaLioii  and 
diversity  which  h  lucking  iu  the  ordiuary  puiiomnui. 


OK>KriAI,    mi;"     ok   TKK    CIIASK    FI.K- Tllir    <  Vfl,01l.*SCA. 


All  oTtliitury  jianomnin  huililitig'  is  used ;  Rpectatora  stand  u|H)n  the  floor  of  a 
i-ylindrical  i^lianiber  one  hundred  feet  iu  diameter  ami  thirty  feet  la  hfipht. 
rpoD  the  vraXU  are  thrown  {diolngruphFi  jdaivd  in  u  jinij«c;ting  ii{i]>arniii(4  riik- 
|)«nded  from  the  center  of  the  ecenery,  after  the  nmnner  of  a  chandelior. 

Uiir  first  engniving  gives  a  genorul  viuw  nf  l.hu  paniirania  as  cikihI  at  the 
"Chicago  Fire*'cyclorarua.  Our  ^jt-oiid  engraving' shows  the  projection  appara- 
tus, and  our  third  whpro  a  Imtti-ry  of  lanU-rns  arc  wsad,  Khoujtig  the  Uiiitern 
carriages.  Kothiug  more  in  re<|nirc4l  to  convert  an  crdiuary  cyclorama  into  an 
eloutric  cyclorama  than  to  paint  iho  bock  cativaa  white  and  to  enspeud  the 
platform  iu  the  center  of  the  biiiidiug. 

The  apjttinituK  in  seeurtnl  in  the  ctMiter  of  tlie  panorama  or  cyclorama  build- 
ing by  a  Btecl  tube  and  gavft  of  etcel  wire.  'I'lte  operator  stands  in  the  center, 
upon  acireular  platform,  and  in  Kurniuiided  hy  an  annular  l^ihle  Kiippcirling 
eight  carruigeti,  upou  wliiuli  are  uouuttiil  the  lunteriu,  cinematographs,  kineto- 
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scopes,  and  all  arrangements  required  for  imparting  life  to  the  scene  and  pro- 
ducing the  transformation.  Each  lantern  in  provided  with  an  arc  light,  and 
the  wires  to  famish  the  current  pass  throtigii  the  sugpension  tube.  The  annu- 
lar table  carries  the  rheostats  by  which  the  light  is  regulated,  according  to 
the  effects  to  be  produced  with  iris  diaphragms,  which  permit  of  obtaining 
Tauishing  effects  and  night,  sunrise,  or  sunset  effects.  The  projecting  lanterns, 
eight  in  number,  are  double,  one  being  ranged  over  the  other,  thus  permitting 
of  t)ie  preparation  of  a  view,  and  focusing  it,  while  the  spectators  are  looking 
at  another.  Tlio  change  of  pictures  is  not  effected  until  everything  ie  in  order. 
The  carriages  which  support  the  luntcrns  permit  of  accurately  adjusting  views 
BO  that  the  registry  is  perfect.  The  eight  positive  slides  produce  a  panorama 
three  hundred  feet  in  circumference  and  over  thirty  feet  high.  The  rays 
which  emanate  from  each  of  the  projecting  lanterns  are  such  that  they  would 
overlap  did  not  a  frame  6xed  to  the  lenses,  and  carefully  regulated,  suppress 
those  parts  of  the  views  which  would  encroach  upon  one  anotlier.  When  the 
lanterns  are  properly  arranged  it  is  possible  to  project  moving  pictures  upon 
any  part  of  the  canvas  screen. 
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call  them  dramua  with  firott'orks,  for  the  ratson  d'etre  of  the  entire  perfonnanoe 
depends  not  npoii  the  luo«ely  hung  together  plot,  but  on  the  gigantic  diEplar 
of  drcworkx,  which  is  aocomjwnied  by  Btiough  of  realistic  6tage  Betting  and  dra- 
nuitic  [«rforraan«  to  give  a  good  oxciine  tor  the  jKjrformance,  Strange  aa  it  may 
seem,  these  mainmcth  plays,  as  regards  llio  eceiier)-,  are  a»  interchangeable  a^ 
thoec  ill  any  theater,  the  groLDds  in  which  the  i»ceuery  ia  installed  being  of  the 
Kttiuo  gcnemi  dliueiiAlonB  in  till  vAsee.  This,  of  Conntis  gniatly  KiinpliGcg  a 
ciiauge  uf  perfarniancv.  The  cunipauy  which  has  beou  proniiueutly  ideutilled 
with  these  8pecta(>Jca  aomotimcitt  haa  as  many  as  aeven  iu  use  at  one  time.    They 
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luitve  about  from  plai%  to  place,  bo  that  in  the  course  of  a  eeason  thirty  or  forbr 
riiitw  are  Yisited,  the  stay  varying  from  a  week  lo  a  whole  season.  The  per- 
formance is  held  iu  tbe  open  air,  at  either  some  popular  resort  or  in  sonae  place 
where  the  grounds  »ro  realily  accewtblo. 

An  umphitlieat«r  is  provided  for  the  speclatora  in  a  rectangular  enclosure 
which  may  scat  a^  many  us  ten  thuuc>and  |K'r»)Us.  The  eeats  slope  away  until 
the  water  is  reached;  here  will  be  found  au  artilicial  lake,  naually  thrco  hundred 
and  eighteen  feet  long  mid  one  hundred  and  fifty  feet  wide,  and  the  width  of 
the  eutire  stage  being  three  hundred  and  fifty  feet.  Ik-hind  the  pond  is  a  stage 
munnted  with  eel  ttwuL-s.  Of  conrse,  owing  to  the  distance  and  darkneea.  the 
retinemonts  of  acting  woald  be  entirely  wa*ited.     The  management,  therefore. 
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depends  altnoet  entirely  on  the  epectaciilar,  the  cast  including  ooinpaiiieA  oi 

^clever  gymnwU  and  ncrobaU. 

Thi?  performaiH'c  is  so  urrangcd  as  to  lead  up  to  Home  stirrinp  catastrophe. 

'The  climax  \^  generally  uwfiil  cataclysrii,  or  mhiic  bluod-cnrdling  wiir  siiMie,  or 
1  oonflBgratioD. 

We  select  for  tho  purpose  of  illustration  odd  of  tho  most  sncReReful  of  tlieee 
spectacles,  the  *'  Burning  of  Moeoow  "  at  the  time  of  the  French  invasion.  The 
Boene  is  a  true  representation  of  tlic  docks  and  rjiiavs  nf  the  ancient  RuKcian 
capital.  At  each  side  appear  arclied  etone  bridgeei.  and  the  whole  is  eitrrottnded 
by  etrong  fortiGcationE;  eentinelt*  walk  back  and  forth  upon  the  walls  of  the 
Kremlin.     The  action  of  the  drama  is  but  brief,  and  after  a  g)'mnagtic  exhi* 
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bition  of  marching  and  countermarching  by  the  actors,  the  band  plays  the 
Eolemn  Btraineof  tho  Russian  national  hymn,  while  prieBt*  of  the  Greok  Cluiroh 
render  classical  music  of  a  gomber  character,  whicli  has  a  etrikiug  effect.  The 
army  of  Napoleon  now  approaches.  HhelU  begin  to  fly  over  the  doomed  city, 
and,  as  the  l)earetciT)s  of  the  French  grenadiers  appear  at  the  entrances  at 
either  side,  the  terrorised  Riiseians  rapidly  dJMippear. 

The  prisoners  in  the  jailx  are  liiicratetl,  and  nitlt  torches  prepare  to  light 
the  tireR.  The  conHagnition  now  bcgiiiti,  tnid  thu  pyrotechnic  dii^play  becomes 
splendid.  The  roar  of  the  tlames  is  heard,  and,  amid  explosions,  the  build- 
ings seem  to  be  licked  np  by  tlio  fire,  and  collapse,  leaving  charred  remains. 
The  air  is  full  of  burning  seriKints,  and  the  water  is  alive  with  incandescent 
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figUTOB.     The  gnini  'liiiale  is  au  atrial  biirat  of  rockets,  ae  abovn  in  oil 
engraving. 

Having  seen  one  of  theae  spectacleE  the  reader  will  ask  bow  the  n>markabl«e 
effocta  are  obtained.      Onr  illastratious  eliow  the  scseneiy  aa  viewed   from  Ih^ 
rear  of  the  «tage.     The  scenery  is  liinged  and  braced,  nonie  partu  turning  o»» 
pivots,  and  all  arruiigud  hu  n«  to  be  quickly  thrown  down  into  ciu-li  <¥riiblanc« 
of  ruin  tut  ftball  bc«t  carry  out  the  idea  the  piece  is  in. 
tendifd  to  n?jiri'(ieiit.     It  is,  however,  only  tbo  work  of 
a  few  hours  to  rehubititato  the  eatiro  aconery  for  qm 
the  next  night. 
"•I  In  the  porformaiire  which  we  have  deacribedf  some 

of  the  bwt  efffptfl  ut  ilie  art  of  pyroteclmics  are  ehown 
in  the  brtlliaiu-y  itixl  Hiii;tatnitig  powLT  of  the  varions 
lights  and  colors  given  out  by  the  rocketa,  whwla.  stare. 
Itoniaii  candles,  gold  and  ailver  rain,  etc.  Of  ooarse, 
vast  quantities  of  colored  fire  are  ahto  roqniroil  to  light  the  scene.  •- 
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Our  last  onpraviug  shows  how  some  of  the  firework  effects  are  obtained. 
Till'  grand  nt'rijd  hniiijiiet  of  rofkfttri  consists  of  a  buttery  of  rockets  which  are 
dischargeil  simuitanooii^ly  from  the  stand,  a^  shown  in  the  engraving.  Onr 
other  engravings  show  Wiiter  peqientH.  wat*'r  dulphliis,  and  tlie  floating  fire 
fountains.     As  ihoy  float  around  tn  the  wat^r.  they  jiroduuu  fine  effeota. 


BOOK  IV. 

AUTOMATA   AN^D   CURIOUS  TOTS. 

CHAPTER   I. 

AUTOMATA. 

The'present  division  of  the  work  deals  witli  interesting  automata,  curious 
toys,  and  miscellaneous  tricks  of  an  amusing  nature.  A  very  large  number  of 
devices  and  tricks  of  this  kind  have  been  published  in  tlie  "  Scientific  Ameri- 
can" and  the  "Scientific  American  Supplement,"  and  the  ones  which  we 
select  are  among  tlioso  which  liuve  been  considered  as  tlie  best.  The  subject  of 
curious  toys  and  science  in  toys  is  very  fully  treated  in  the  excellent  work  of 
Mr.  George  M.  Hopkins,  entitled  "  Experimental  Science,"  which  is  published 
by  the  publishers  of  the  present  work. 


AUTOMATON  CHESS   PLAYERS. 

For  a  very  long  time  the  automaton  cliess  player,  or  "  Psycho,"  has  been 
celebrated  as  (/<«  automaton,  and  quite  a  literature  is  centered  about  it.  We 
present  two  forms  of  the  "Psycho,"  one' of  which  depends  upon  compressed 
air.  and  the  other  upon  a  small  individual  who  is  secreted  in  the  cabinet.  We 
will  first  describe  the  one  which  operates  by  compressed  air. 

Let  us  explain  to  those  who  have  not  seen  "  Psycho  "  that  it  consists  of  a 
small  figure,  dressed  as  a  Turk,  sitting  cross-legged  (as  shown  by  dotted  lines) 
on  a  cheat;  this  chest  is  in  turn  supported  on  a  glass  tube,  about  twelve  inches 
diameter  and  three  feet  long,  which  rests  on  a  four-legged  stool.  The  bottom 
of  chest  and  top  of  stool  are  covered  witli  green  cloth  so  as  to  make  a  toler- 
ably air-tight  joint.  The  right  arm  is  extended  ae  in  the  drawing,  and  a  semi- 
circular rack,  in  which  ore  placed  the  tliirteen  cards  dealt  to  "  Psycho,"  is 
fixed  by  means  of  a  bracket  (not  shown)  in  sucli  a  position  that  the  edges 
come  between  the  finger  and  thumb.  Tlie  arm  turning  horizontally  on  the 
pivot.  A,  the  hand  can  be  brought  over  any  part,  and  by  closing  the  finger  and 
thumb  and  raising  the  arm,  the  card  will  be  withdrawn  from  the  pack  and 
held  in  the  air. 


AX  IMPHUrSD  pfiYcno. 


a  <iuadnint,  B  (seo  plan^,  near  the  edge  of  which  are  set  thirteen  littlo  pins. 
The  eud  of  tlic  lever,  N.  drojw  between  any  tvro  of  tliem.  thus  causing  the 
hand  to  atop  at  any  desireil  card.  Tho  lovor  bi-iiig  pivoted  at  c,  it  is  obvioos 
that,  bv  depressing  the  end,  N,  B  will  be  set  at  liberty,  and  the  band  will  more 
along  the  cardB;  by  slightly  raieing  it  this  motion  will  be  arrested;  by  raiwiig 
it  still  more  the  pin,  p,  ia  releaacd,  and  M  begins  to  revolve;  and  by  again 


rfeprttsing  N  this  wheel  will,  in  its  turn,  be  stopped.     Near  the  bottom  of  the 

apparatus  is  a  bellows.  0,  whicb  (Hintaiuci  a  epriug  tending  to  keep  the  lercr,  y, 

"with  nbicb  it  i^  connected  by  a  rod,  X,  iu   tlie  position  shown.     This  is  oon- 

3iect«<]  with  the  tubular  support,  which  may  bo  connected  by  a  tube  through 

||he  leg  of  the  stool,  and  anotlior  tube  beneath  the  stage,  with  an  assistant 

Sehind  the  eceneB.     By  compreiifitng  or  exhausting  air  through  this  tube  it  ik 

obfious  that  the  lever,  X,  will  bo  raised  or  depressed,  and  the  clockwork  set 

going  accordingly;  fi  is  a  crankpin  set  in  M,  and  connected  with  the  head  by 

cat^t,  T,  and  witli  the  thumb  by  S. 

K   At  It  and  R'  are  two  pulleys  connert«<l  by  gut.     Thag,  if  the  hand  mores 

^mnd,  the  head  appears  to  follow  it<i  motions,  and  when  raised  by  pulling  S, 

the  head  ult'O  r'uxe^  by  meuns  of  T.     Further  explanation  setuis  almost  unnec' 

ennry;  Hs  a  stop  to  prevent  the  elbow  moving  too  far,  and  b  h,  spiral  springs 

to  keep  thumb  oiien  and  head  forward  res}>ectirely.      When  N  is  raised,  M 

pulls  T  and  8,  the  luiter  closing  thumb,  and  then  raising  arm  by  pulley,  H. 

If  the  IcTcr  is  allowed  to  drop,  p'  will  catch  and  keep  arm  up.     On  again  rais- 

^ilig  N,  the  arm  will  descend. 

B  Figs,  "ia  and  'ib  show  another  and  simpler  arrangement,  in  which  only  one 
train  of  clockwork  is  nee<l.  Un  the  same  axle  as  H  is  Sxod  a  lever  and  weight, 
W,  to  biilanco  the  ami.  A  vertical  rod,  X,  having  a  projection,  Z,  elides  up 
and  down  in  guides,  Y  Y,  and  carries  the  catgut,  S  and  T.  The  iinadrant,  B', 
has  cogs  cut^  Wtweeii  wliicli  Z  slides,  and  stops  the  motion  of  A.  which  is  moved, 
aa  before,  by  clockwork.  Tlie  lower  part  of  A  ia  connected  direct  with  0. 
When  X  is  slightly  raised,  ati shown,  A  is  fwo  to  move;  but  on  exhausting  air  and 
drawing  X  down,  Z  enters  the  coga  and  stops  the  hand  over  a  card;  continuing 
to  exhaust,  the  tlinnibclotKK  and  thooard  is  lifted  up.  The  details  of  the  clock- 
work we  leave  to  the  ingenuity  of  the  reader.  There  should  be  a  fan  on  each 
(ruin  to  regulate  the  6i>ecd.  The  ligure  should  be  so  placed  that  the  assistant 
see  the  cards  in  the  eentioircular  rack. 


THE  ATTTOMATOX  CHESS  PLAYER. 

news])a[i«r8  announced  some  time  ago  that  the  police  of  Bordeaux  had 

forbidden  the  exhibition  of  the  automaton  Az  Riih,  one  of  the  attractions  of 

the  Exhibition  Theater,  because  it  had  been  discovered  that  the  manikin  was 

Int  in  motion,  not  by  mechanical  arrangements,  but  by  a  youth  of  eighteen 

"Tears,  inclosed  within  a  cavity  behinti  the  wheelwork,  and  whose  health  was 

gravely  oompromt^  by  this  daily  torture. 

Thisnntomatoi)  ret^iUb  the  funioiiKTnrkii^li  eherw  plavcr  that  waK  constructed 
in  Hungary  by  Baron  Kempelen  in  nt»i),  nnd  exhibited  in  Oeniiany,  Russia, 
France.  Kngland.  and  Ann^rirra,  without  the  public  snccoeding  in  ascertaining  its 
mechanism.  In  1819  and  18*^0  a  man  named  Melzer  i?howe<I  it  anew  in  England, 
jbort-iloudin  saw  it  in  1844  at  the  house  of  a  mechanician  of  Belleville,  nttned 
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Gronior.  Since  then  iU  fute  has  been  unknown,  and  it  is  very  ]>rol)ut)lu  the  As 
Rah  of  Boi'dcaiix  is  nothing  else  than  tlie  Turk  of  Vionna.  Our  readen  who 
have  seen  it  uL  the  Exhibition  will  bv  enabled  t«  dceiile  the  question  after  read* 
ing  the  description  that  we  shall  give.  Baron  Kempelen,  a  Hungarian  noble- 
man  and  an  Aulic  Councilor  of  the  Koyul  Chamber  of  the  Domiiiu^  of  Hud- 
gary,  being  at  Vienna,  was  ealk-d  to  the  court  to  be  present  at  a  ff-anee  of 
magnetism  that  a  Frenchman  named  Pelletier  was  to  hold  l>efore  the  empresd. 
Kempelen  wu8  known  b»  an  ingenious  aniatenr  of  mei'rhnriicH,  and  the  jtersuus 
present  baring  asked  bis  opinion  in  regitnl  to  the  ei|ierinieuta  which  be  bnti 
witnessed,  he  said  that  he  beliered  lie  could  make  a  machino  that  would  be 
much  more  ostontahing  than  anytliing  that  he  had  jiirit  f,(-eu.  The  empnm 
took  him  at  his  word  and  exprfiuHHl  a  det^ire  llukt  he  Hiimild  Ijegiu  the  work. 
M.  I>e  KeinpeU'u  rt^tiirned  to  Prcebourg.  in  hi«  own  country,  and  in  «tx  months 
produced  an  Huti)nuitoii  \fbich  pluyud  a  game  of  cIiork  aj^uinitt  any  one  who 
offered  himself,  and  nearly  always  Mon  it, 

Thid  anttiuiatoQ  vm  u  human  tigurc  of  natural  sixo,  whivh  was  dressed  in 
the  Turkii^h  style,  seated  on  a  chair,  and  placed  behind  a  woollen  ohe«t  on 
which  was  laid  the  chcssboonl.  He  took  the  pieces  up  with  liis  hand  in  order 
to  i»lay  ilieni.  Iiirm-d  his  head  tn  the  rip:ht  and  left  in  order  w  sec  them  Iietter, 
and  nodded  his  head  thix>e  times  when  he  checkmated  the  kin^,  and  twice  on 
attacking  the  queen.  If  his  adversau^'  maile  a  mistake,  he  sliook  his  hctul, 
removed  the  wrongly-playc*!  jnece,  dcpogite<l  it  outside  of  the  chessboard,  and 
played  hie  own.  The  showiuiin,  who  Atnod  near  tlie  atitomutrm,  wound  up  the 
mechauUm  after  every  ten  or  twelvo  moves,  and  occasionally  replaced  certain 
wheels;  and  at  every  umtion  t>(  tliu  Turk  Mere  hoard  noitn-s  uf  moving  wheel- 
work.  To  show  that  there  was  nothing  within  bnt  mechanism,  doors  were 
opened  in  the  chest  and  IxKly.  There  was  also  a  magnet  lying  un  the  table  to 
make  believe  that  magnetism,  then  in  great  rogue,  and  ns  yet  full  of  mystery, 
played  a  preponderating  rSh  in  the  affair.  M.  He  Kempelen  was  accustomed 
to  say:  "The  machine  is  very  simple,  and  the  mechaniism  ap)M^rs  wonderful 
only  because  all  has  been  combined  with  gn-nt  patience  in  onler  to  produce  tb«  - 
Ulusiou."  I 

Muuy  }iy]M»theM>s  were  put  forth  on  tlie  subject,  and  two  books,  one  publishe<i 
in  1785,  and  the  other  in  1780,  were  devoted  to  a  discussion  of  them.  Those 
that  appeared  to  be  most  likely  were,  on  the  one  hand,  that  tfao  Turk's  body 
contained  an  extraonliuarily  small  dwarf:  and,  on  the  other,  that  the  showman 
acted  upon  the  autouiat'JD  from  a  distance  by  the  aid  of  magneiic  inllueuoet. 
These  two  explanations  gave  a  very  imperfect  account  of  the  facts,  and  it  wsf 
not  until  Konie  years  ago  that  the  trick  was  unveiled  in  an  unonymons  book. 

The  following  is  an  exact  description  of  the  apparatus  and  the  sucoeaave 
Operations  performed  by  the  exhibitor: 

The  chest  was  three  and  one-half  feet  long,  two  feet  wide,  and  two  and  one- 
half  feet  high,  and  was  provided  with  dnors  and  drawers  whoso  use  will  pres- 
ently be  Hceo.  The  front  jtart  of  the  chair  seat  was  aflfixed  to  the  cheat,  and 
the  hack  [tart  rested  on  the  floor  by  two  legs  which,  as  well  as  the  four  I^  of 
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tbe  cheet,  were  provided  with  casters.  Tbe  right  hand  of  the  manikin  wm 
movable  on  the  upper  piirt  of  the  cheet  that  forniei]  u  Uihle,  and,  at  the  begin- 
ning of  operationB,  held  a  pipe,  which  vrua  afterward  remuved,  aud  it  rested 
upon  a  ciidliinu  lying  in  a  t^rtaiu  defiuite  |>OKiuun.  Tho  chet^board  in  fi-ontof 
tlie  pla^'cr  vrua  eighteen  inches  aqnare.  Tbe  exhibitor^  provider!  with  a  light, 
b^UB  by  allowing  t)ie  iiiLeriur  of  the  uppurutiis  to  bo  examined  bjr  tho  epecta- 
tora,  lie  02>ons  the  door  A  (Fig.  1),  and  allows  to  be  saeu  a  eenes  of  gearings 
that  occupy  the  whole  width  of  the  chest.  Then  ho  paaea  behind  and  opens 
the  door  B  (Figs,  3  and  8),  oppot^ito  tho  door  A,  and  introduces  a  liijht  into 
the  interior  to  eliow  that  it  is  empty.  Tho  spectators  standing  on  the  other  Kide 
can,  in  fact,  see  the  light  shine  throngh  the  different  pieces  of  mechanism 
through  tho  door,  A.  that  remains  open.  Ho  afterward  locks  the  door  B.  azid 
comes  in  front  of  the  diest  and  operifi  the  drawer  G,  from  wliioh  ho  romovea 
tbe  chestimon,  aud  a  cushion  which  he  slides  under  tlie  left  arm  of  the  auto- 
maton. This  drawer  Hoems  to  sorve  no  other  pur[K>^  than  tlie  preservation  of 
these  objects  He  then  opcus  tbe  two  doors,  C  C.  in  front  of  tho  chest, 
and  shows  a  largo  closei  ]tnod  at  tho  sides  with  dark  drapery,  aud  containing 
two  boxes,  L  and  M,  of  unequal  size,  and  a  few  belts  and  pulleys  that  seem  to 
be  designed  for  putting  in  motion  the  mechmuBm  contained  in  the  boxes. 
Passing  behind  again,  he  opens  the  door  D.  and  introduces  a  light  into  the 
interior  of  the  chest  to  show  that  it  has  not  a  false  bottom.  Then  he  clo(<e8  this 
door  again,  aud  also  tho  doors  A  and  C,  by  means  of  tho  same  key.  Koxt  he 
turns  the  up|>aratus  aruiind  so  as  trj  slutw  the  public  the  otiier  i^ide  (shown  in 
Fig.  2),  and  raises  the  clothing  of  the  Turk,  and  opens  the  apertures,  E  anil 
F,  in  the  back  aud  thigh,  to  show  that  no  one  is  hidden  within.  Those  doora 
remain  constuntly  open  afterward.  Finally  the  showman  turus  the  Tark  baclc 
to  bis  former  jiositiou,  facing  the  spectiitor,  removes  tho  cushion  and  pipe,  and 
tlien  tbe  game  may  begin. 

We  Bliall  oxplain  as  clearly  as  possible  how  tho  game  was  directed  by  a  man 
who  succeeded  in  hiditig  himself  by  a  series  of  niovemeQts  when  the  different 
doors  of  the  apparatus  were  sncDcssively  opened: 

The  drawer  ti  G,  when  close<l,  does  not  reach  tho  back  side  of  the  chest, 
but  leaves  between  it  and  its  back  an  empty  epace.  0,  measuring  fourteen  Inches 
in  brt^adth.  ei^^dit  in  huli.'lit,  und  tn-o  feet  eleven  inches  in  length  (Figs.  'J.  10, 
and  1 1).  This  spaco  is  never  sliowu  to  tlie  spect^itor.  The  little  closet  extend- 
ing from  A  to  B  is  separated  into  two  parts  by  a  dark  hanging,  S  (Fig.  8). 
which  is  raised  when  the  door,  B.  is  opened,  ami  lowered  when  it  is  shut,  Tho 
front  piirt  of  tlie  closet  is  entirely  filled  with  the  wheels  that  are  thought  to 
move  tho  automaton.  The  back  part  is  cmi>ty  and  is  separated  from  tho  large 
closet  that  tbe  doors  C  form,  by  a  thick  curtain,  U,  which  bangs  freely,  being 
only  fixeil  at  its  upper  [ntrt.  A  part,  Q,  of  the  bottom  partition  of  the  large 
closet  V  C — the  part"  in  front  of  the  Turk— is  m<ivBble  around  a  hori»>Dtal 
Biis.  and  is  prmiiled  with  u  weight  toward  the  interior  of  the  closet  sufficient 
to  cause  it  to  fall  ulways  in  it  vertical  p(u.'ition.  The  box  h  is  movable,  anil 
eervee  to  hide  an  njicrture  iu  tho  flour  of  the  closet;  aud  the  box  hi  is  statieD' 


AXrrOMATA, 

ATj,  bnt  hu  no  bottom,  nod  covers  likewise  ii  corresponding  liolo  la  the  lower 
0oor  over  the  sjiiice  0.  The  interior  of  the  Turk  if  arniiiged  jis  indicjited  in 
Jr^gii.  8,  10,  and  11.  The  end  of  the  elicttt  to  the  right  of  the  Turk  Klide« 
in  horixontal  grooree  (proporly  hiddon]  iu  fiiich  a  vay  as  to  give  liccess  to 
^ho  s{iace  K.  It  will  now  bo  »eeu  tliut  IF  u  mun  of  miiull  Btatiirc  introdurea 
liim-self  into  the  cheet  on  tliia  side,  lio  will  Iw  ahlc  to  thriiHt  W\a  li^gs  inttj  the 
«nipt,v  Gpace  hidden  behind  the  drawer,  and  to  place  the  rest  of  iiia  body  in  the 
space  K,  as  may  he  aeon  in  Fig.  6,  mid  by  piishinj:;  tlio  curtain  before  him  und 
rcmovinfT  tlie  movable  box,  h,  he  will  be  ubte  to  lUBtiniL'  the  position  shdwn  in 
Figs.  3  und  4.  Ft  is  hi  such  position  that  he  awaits  tlio  beginning  of  the  exhi- 
bition.    The  box  M  serves  for  recf  ivinp  hie  feet. 

It  will  1)0  rememberi^d  that  the  lir»t  operation  of  the  exhibitor  consists  in 
opening  the  door  A,  at  which  time  the  puhLic  ^ikf?s.  only  the  mochanifim,  and, 
behind  it.  the  dark  curtain.  8,  wlmse  di8tatii(.''U  c-untmt  be  cslinmtud.  The  exhib- 
itor next  passes  behind  the  chest,  and,  opening  the  door  U^  introduces  a  light 
behind  the  muchiuiisni,  u'))i(-h  itibuliuvcd  to  orcnpy  thi>  uhole  widLh  nf  it.  The 
onrtain,  S,  being  raised,  it  is  seen  by  the  light  that  Hhiiics  through  the  different 
pieces  that  they  cannot  eerve  to  hide  any  one.  He  tlion  closes  iiiid  locks  the 
door  B,  and,  returning  to  the  front,  0{>ens  the  drawer  and  [lerfomis  tlie  opcr- 
ations  alrcaily  described,  in  order  to  give  his  confederate  time  to  take  the  posi- 
tion shown  in  Fig.  b.  The  Iwx  \i  having  l)een  put  back  In  place,  aa  well  as 
the  curtain  R.  tlie  public  sees  only  an  empty  spac^;  when  the  doors  C  are 
opened.  The  curtain  8,  which  ha^  fallen,  luduri  t1if>  bai^k  of  th^  confederate, 
although  the  door  A  remains  open;  and  it  is  then  that  on  introtlncing  the 
light  through  the  door  D,  the  oxhihiLor  t^lmwa  that  the  largt;  rlottet  Ium  not 
a  double  bottom.  The  doors  C  being  again  closed  wilh  the  tame  key,  so 
as  to  make  believe  that  these  different  closings  are  dno  to  tlio  neeetwity  of 
removing  this  key  at  every  operation,  the  chest  is  turned  around,  the  two  doors, 
E  and  F^  are  opened  before  tlie  public  to  show  that  the  body  of  the  Turk  is 
empty,  and  finally  the  machine  is  wound  up  slowly,  the  wheelwork  making 
coMKiilerable  iioiso  Llio  while.  I>nring  this  time  the  confederate  raises  tho  mov- 
able partition  Q,  takes  his  legs  from  behiu<l  the  drawer,  introduces  the  upper 
|)art  of  his  hiuly  into  a  portion  of  the  manikin,'  which  is  so  arrangetl  as  to  give 
his  loins  a  convenient  support,  and  seats  himself  on  the  box  L,  as  shown  in 
Figs,  ft  and  7-  Tho  game  may  then  begin,  the  hidden  ]ilaycr  following  bis 
moves  through  the  sufficiently  transparent  fabric  that  forms  the  Turk's  cloth* 
ing.  In  order  that  the  oonfedeniLc  may  eii^ily  introduce  his  arm  into  that  of 
the  manikin,  it  is  nec'«8t^ary  to  give  the  latter  a  certain  pusitioti,  i\m  being  the 
reason  for  the  addition  of  a  pipo  in  the  hand  and  a  ctitnliinn  under  the  elbow, 
both  of  which  are  removed  when  tho  game  beglus.  A  simple  cord  permits  of 
moving  one  of  the  niantktnV  fingers  t«>  lu  Ui  pick  up  or  drop  the  chesi^men. 
The  left  arm  of  the  confederate,  which  remains  in  ttm  maeiiiue.  is  employe'*  n 
moving  the  ht^ad  and  in  produciuj;  the  noice  of  wheelwork  at  every  motion. 

In  reality,  Iu  M.  De  Kemfwien'e  automaton,  it  Wjis  the  left  arm  that  mttvett 
thepiecea.     It  is  aald  that  this  pecnUanty  was  due  to  tho  fact  that  the  chess 
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player  who  operated  the  automaton  ms  left-handed.  There  has  even  been  a 
touclutig  roiimiico  rcluteJ  od  this  subject,  to  the  cfToet  that  the  ikidden  cbe«e 
player  was  a  Polish  officer  who,  having  beoD  compromlfled  iu  the  reroU  aptttisl 
Cntharine  the  <rreat.  und  having  ki«t  his  legs  in  iigliting,  was  rcceivoil  hy 
KempolcD,  who  thus  hid  him  eo  well  from  the  searches  of  the  BuBAian  police 
that  ho  couM  go  to  conquer  his  sovereign  in  tlie  game  in  the  midst  of  her 
court 

A  CURIOUS   AUTOMATON. 

The  automaton  which  we  illastrate  haa  a  (tcenlianty  of  being  actuated  by 
a  simple  flow  of  suiid.  It  is  curious  that  ic  was  made  in  the  Grst  half  of  thL> 
eighteenth  century.  The  image,  chid  iu  Oriental  cwtunie  of  bright  colors,  it 
seated  behind  a  little  table  which  is  located  in  front  of  what  upi>ears  to  be  a 
briuk  iind  Rtnne  titnioturt';  it  is  uimlt!  of  patiteboard.  All  of  the  detail?  arc  exe- 
ciitod  with  great  care.  When  the  automaton  h  in  motion  it  nets  as  a  jnggler. 
The  arniH  rise  ultctiintely  or  in  unlfion,  and  lift  the  cnpti,  and  at  every  motion 
expose  upon  the  table  first  to  the  right  a  white  hall,  then  to  the  left  a  red  hidl, 
which  jiasrtcs  to  the  right  and  disappears.  Thun  two  white  balls  make  their 
appearauce  on  a  now  motion  of  the  ctips,  and  these  are  changed  into  rod  onett 
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at  Uie  next  motion.  The  houee  forms  a  receptacle  for  fine  eand  which  falls 
npon  the  wheel,  G,  through  the  hopper,  F.  The  sand  flows  in  a  continuous 
fltream,  and  cauBes  the  wheel,  G,  to  revolve  with  great  rapidity.  To  this  wheel 
wo  6xed  six  tappets  which  engage  with  the  tootlicd  wheel,  J,  and  thus  dimin- 
ish the  rapidity.  The  wheel  iUeif  communieutei!  tlirougli  thu  medium  of 
teeth  with  the  cylinder,  H,  winch  is  thus  given  a  slow  motion,  wliich  causes 
the  automaton  to  act  ae  followit:  Opposite  the  cylinder  there  are  two  e«ries  of 
levers  o(  four  each,  the  extremities  of  which  wc  euppoac  to  be  nmrkcd  A,  B,  C, 
D,  ajkd  A',  B',  C,  D'.    The  two  levers,  D  and  D'.  lift  the  anno,  L  L,  and  the 
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extremity  of  each  of  the  six  others  is  placed  under  a  email  strip  of  cardboard. 
Each  of  these  ritrips  is  bingetl  hy  one  of  its  extremities  to  the  table;  the  other 
end,  on  rising,  plareit  itwif  jnut  beneath  the  small  aportnre  in  the  tiihle,  K.  If 
now  we  oxamt'K-  the  cylimltT,  B.  \rc  shall  sec  that  it  is  jirovidcd  with  a  series  of 
caina.  A,  B,  C,  and  A'.  B'.  C.  and  o[>poriit4i  lhuN,>,  othtT  luid  Hiindh-r  oiiei^,  I)  uiid 
J}'.  Kach  cam,  wht'ii  the  cylinder  re%-olves,  strikes  in  turn  one  of  the  levers. 
The  larger  cams  lift  the  levera  and  consequently  tho  hinged  cards,  with  the  balls 
of  different  colore,  and  keep  tlK'iii  lifted  for  wmie  lime,  and  during  this  period 
the  smaller  catiis  act  upon  the  levere  of  tlie  armn  tiuit  hold  the  cups.  In  tlila 
way  the  balls  are  in  place  when  the  arms  ri^,  and  do  not  disappear,  in  order 
to  be  roplaceil  by  others,  until  the  arms  have  dcBoonded.  The  cams,  A  and  A', 
catiso  the  red  balls  to  nut.  and  the  white  lulls  are  nused  hy  the  cams.  C  and  C. 
Aa  for  the  cams.  B  and  B',  they  art  upon  strips  of  cardboard  that  merely  sup- 
port obturators  for  tho  apertures  in  the  table. 


The  mechnnicAl  toy  shown  in  tbe  accompanying  illnetratioQ  is  one  of  the 
meet  original  atid  ingcniona  things  of  its  kind  that  linve  recently  apptvred. 
Within  the  huBc  ii|>oii  which  the  *' artist"  and  hio  eaitel  are  placed,  and  imme- 
diately below  the  lignrc..  is  a  smoU  [liiiion  whit'li  is  operated  by  a  worm  »t  thi- 
end  of  the  crankshaft  wliich  is  seen  projecting  through  the  etile  of  the  haae. 
The  pinion,  which  rotates  in  a  horiaoutiil  plane,  is  provided  with  a  conplc  of 
pinB  upon  whifh  in  placcA  one  of  the  seta  of  removublo  c-anm  which  accompany 
the  toy.  The  canaa  are  double,  Iwing  provided  with  two  separate  periphcml 
edges,  and  each  eiitiii  is  engagiKl  by  tlie  short  arm  nf  a  pjiir  of  kvont,  as  ahown 
in  tlie  ongraring.  Tbe  upper  lever  attuchee  at  the  end  of  ite  long  arm  to  a 
vprtii'td  Hliaft  which  passce  up  through  the  htidy  of  thu  ligun^,  and  h  pivotftlly 
attached  to  ita  right  arm  at  the  shoulder.  By  thin  meauB  the  rotation  of  the 
cani  euuKOft  a  vertical  up  and  dowu  movement  of  tho  arm  and  the  drawing 
pencil  which  it  carries.  The  lower  cam  operates  a  swtem  of  levere  by  which 
the  arm  ia  given  a  eerics  of  right  and  loft  muvemcnte.  It  is  crideot  tliut  hy 
giving  the  proper  relative  contours  to  the  two  edges  of  the  cam,  the  arm,  with 
the  pencil  which  it  carriee>  may  be  made  to  traoe  any  doaired  line  nfton  the 
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pAper,  either  verUcal  or  horizontal,  bj  the  aotion  of  tko  Hrst  or  second  cam;  or 
diigonal  or  curved,  by  the  joint  openition  of  the  two.  Each  of  the  double 
ctme  which  are  provided  with  the  toy  is  cut  bo  that  ita  opcratiou  will  catieo  the 
li^re  to  draw  some  well-known  object.  The  levere  are  kept  in  snug  contact 
with  the  caiDB  by  a  pair  of  epirni  Bprings. 

The  eiisel  is  hinged  to  the  base  and  is  pressed  against  the  pencil  by  means  of 
a  (M>il  spring.  It  is  provided  with  four  projecting  pins  upon  which  tlic  sheet 
oti  paper  is  held  while  the  skotch  artiBt  i«  at  work.  The  moiiel  from  which  onr 
eDgrariug  was  made  produced  an  easily  recognized  likeness  of  the  Emperor 
William  of  (iertiiany  (L)io  ilevice  is  "made  in  Germany"),  and  a  drawing 
which  bore  a  strong  ruwHiblanue  to  the  familiar  barnyard  fowl. 


A  STEAM   MAN. 

A  good  many  years  ago  what  was  sii]tpi>ged  to  be  a  steam  man  was  exhibited  all 
over  the  ooiintry.  hut  linaHy  the  ^'  stpain  iniin  "  prcsniimbly  illed,  :ih  liis  remains 
wore  eeen  qnito  recently  in  one  of  tlic  downtown  New  York  junk  stores.  The 
steam  man  which  we  illustrate  was  iiiventod  by  Prof.  George  Moore,  who 
exhibited  him  very  widely  in  the  United  State**. 

In  our  illiistrotlon  we  show  tiie  se^^tion  and  general  view  of  the  steam  man. 
In  the  body  is  the  boiler,  containing  a  very  large  heating  surfaco  which  le 
supplied  with  a  gasoline  Qre.  Below  the  boiler  is  situated  the  engine.  \{h\\e 
this  steam  engine  is  not  at  all  large,  it  rnns  at  a  very  high  Hpeed  and  is  of  high 
power,  the  combination  of  boiler  and  engine  ginng  about  one-half  horse- 
power. Yrtym  the  engine  the  exliaiiHt.  pipe  learls  to  ttie  nose  of  tlic  figure, 
whence  the  steam  escapes  when  the  machine  is  in  motion.  Through  tbe  bead 
the  smoke  Ihic  Is  carrif-d,  and  the  produeUi  of  nonibustioii  escape  fnim  the 
top  of  the  helmet.  The  steam  gauge  is  placed  by  the  side  of  tbe  neck.  The 
skirts  of  tbe  armor  open  like  doors,  so  as  to  give  free  acoess  to  the  engine. 
The  main  body  of  the  figure  is  made  of  heavy  tin.  By  reducing  gear  the 
engine  is  made  to  drive  the  walking  nieciiHuitim  uf  the  Hgiire  at  reasonable 

SJH?©d. 

In  onr  sectional  view  we  show  the  combination  of  levers  by  wbirh  the  fig- 
nre  is  niaile  to  walk.  The  engine  imparts  a  swinging  to  the  wliolc  length  of 
tlie  leg  from  the  hiji;  a  Si.'cond  swinging  motiiiti,  from  tfio  knee  downward,  is 
accomplished  by  a  similar  system  of  levers  and  connections;  and,  finally,  a  true 
ankle  motion  is  given  to  the  foot  by  the  rod  running  down  througli.  the  lower 
leg.  The  heels  of  the  Hgure  are  armed  with  calks,  or  spurs,  which  catch  on 
the  surface  on  which  it  is  walking  and  give  it  its  power.  As  exhibited,  the 
eteam  man  is  connected  to  the  end  of  a  horizontal  bar  about  waist  high,  which 
is  fastened  to  a  vortical  standard  in  the  center  of  the  tnick.  Thus  supported, 
the  Duu)  walks  round  in  a  circle  at  quite  a  rapid  rata  of  progresg. 
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For  the  last  eight  years  the  inventor  has  been  at  work  on  a  larger  steam 

man  which  he  hopes  to  hare  in  operation  sometime.     The  new  one  is  designed 

/or  use  on  the  open  streets,  and  is  to  draw  a  wagon  containing  a  baud.    In 

the  upper  figure  we  indicate  the  method  of  attachment  to  the  wugon  which 

has  been  adopted.     %  the  long  spring  at  the  side  of  the  figure  an  elastic 

coiiaection  is  secared,  bo  that  the  figure  shall  always  have  its  weight  supported 

by  the  ground.     The  present  man,  which  is  about  six  feet  high,  when  in 

full  operation,  cannot,  it  is  said,  be  held  back  by  two  men  pulling  against 

it.     The  larger  man^  built  for  heavier  work,  is  expected  to  pull  as  many  as 

ten  musicians  in  his  wagon.     Our  cuts  show  the  general  appearance  of  the 

figure,  which  is  attired  in  armor  like  a  knight  of  old,  and  which  appears  to 

be  thoroughly  operative.     The  action  is  quite  natural,  and  the  hip,  knee,  and 

ankle  motion  of  the  human  leg  have  been  very  faithfully  imitated.     The  figure 

moves  at  a  brisk  walk  and  can  cover  about  four  or  five  miles  an  hour. 
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entlj  be  Bwn  thronj^h  the  ooin.  Fig.  2  affordfi  An  oxplanation.  The  bole  in 
eucii  cjiiuder  is  intereepieJ  by  u  mirror  arrauged  at  uu  angle  of  foriy-Hve 
degrees  with  the  axis  of  the  cylinder,  and  iu  thu  butie  are  two  iinrrorti  arranged 
parallel  with  tlie  first  two,  at»  lihown.  A  hole  extends  downwiird  rrorn  the  con-i 
tral  hole  of  euuli  cylinder,  no  that  light  eDteriii}^  at  cue  eud  of  the  niuuhine  101 
reflected  downward  at  right  angles  by  the  tirst  mirror,  thence  forward  by  the 
Sbcond  mirrur  lo  the  tliird,  whlrh  throws  it  up  to  the  fourth  mirror,  by  which 
it  is  reflected  to  the  eye.  It  will  thus  bo  eoeu  that  the  light  never  pushes 
entirely  through  the  cylinders,  aud  the  observer  doise  nut  Bee  through,  but 
around,  the  coin. 

The  ohl  device  which  preeeded  Lhi»  waii  uu  u  nnicU  larger  Gcalo,  and  was 
generally  need  in  conuectiou  with  a  brick,  which,  of  conree,  had  the  same 
tnueporeucy  as  the  ooiu. 


THE  MONEY   MAKER. 

A  few  years  ago  n  familiar  sight  on  Broadway  was  the  toy  vender  who 
sells  the  little  maohine  called  the  '*  Money  Makor,^*  the  machine  coubIsI- 
ing  of  a  pair  of  rollers  in  one  liide  of  which  are  ineerteil  plain  tibeets  of  pu])er 
of  the  size  of  a  bank  note,  and  m  the  rollers  revolve,  u  bright  new  bill  rolls  cut 
from  the  opposite  side;  then  aootlicr  blank  sheet  is  inserted,  and  another  bill 
rolls  out.  and  so  on.    To  the  uninitiiiletl  this  nperotioii  \s  a  rnyetory,  and  to  the 


<*^4i« 


-^ 


ll'j.    1      iim  MO.NEV   M.VKKU. 


Tiia  ox  plana  lion  of  tlio  dovioe  ia  uitule  eitiiple  by  Die  ciiI»rgod  croee  section. 
To  tlio  tiTo  rollers  journaled  in  cbe  standards  are  attachod  llie  ends  of  a  etnp 
of  black  doth  which  U  wuund  aroutiil  both  rollers  iu  oppoeito  direotione,  «)  u 
to  about  evenly  diriUo  the  cloth  betvecn  the  rollere.  The  gudgeons  of  the 
rollers  nro  6*|narpFl  in  rrceivo  an  ordinury  olotik  key,  by  means  of  which  either 
may  be  turned.  To  prepare  the  machine  for  operation,  the  cloth  is  wound 
upon  QUO  of  the  rollcra  while  it  is  partly  unwound  from  the  other;  then  the 
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key  is  traneferrod  to  the  gadgecn  of  the  partly  fillefl  roller,  and  as  it  is  tnnied. 
crisp  Dov  bank  bills  are  fed  into  the  luachiiic  and  aro  wrapped  with  the  black 
cloth  opon  the  roller  between  the  courolotious  of  the  oloth;  oue  bill  after 
another  18  thus  iiiBerted  until  three,  four,  or  more  billB  nre  hidtlpn  in  tlie  roll. 
and  the  rollers  present  Abont  the  same  aiipearancc  as  Co  8ize.  This  prepara- 
tioQ.  of  course,  takes  place  oiude,  uud  is  not  t<oen  by  the  penaous  to  whom  the 
trick  is  to  be  shown.  Tlie  k«y  i«  Bhifteil  from  the  roller  containing  the  bills 
(the  upper  one  in  the  present  caae>  to  thu  lower  one.  Now,  as  the  lower  roller 
is  turned  ho  as  to  nnwiiid  the  nluth  from  the  npi>er  roll,  a  piece  of  plain  pnper 
of  the  width  and  lcnj2;th  of  n  bank  note  is  inserted  ut  tliu  moment  tlie  tinst  bill 
is  alwut  to  emerge  from  the  layers  nf  cloth  on  tlio  upper  roll.  The  pu|iL'r 
begins  to  be  rolled  npon  the  lower  roll  under  the  onter  layer  of  cloth,  so  tbat 
while  the  jmper  npiieurs  to  l>o  simply  roIU^d  throiigli  botwcen  the  rollers,  coming 
out  upon  the  opposite  eide  a  complete  bill,  it  Is  in  reuUty  only  hidden  bj  the 
cloth  on  the  lower  roller.  After  the  tirst  bill  isdischargt-d  from  the  rollers 
another  piece  of  paper  muHt  be  supplied  in  such  a  manner  that  it  will  bej^in  to 
enter  the  machine  as  the  ne.xt  bill  emerges,  and  so  on. 


EXPEHIMENTS  IN  CENTRIFUGAL  FORCE  AND  GKAVITY. 

The  elasticity  of  torsion  and  tension,  the  storage  of  energy,  centrifugal 
force,  rooraeutiun,  and  friction  aro  all  concerned  in  the  niovemetii  of  the  Bim- 
ple  toy  illustrated  in  Fig.  1;  and  yet,  perhaps,  not  one  iu  a  thousand  of  the 
people  who  see  the  toy  rcaltzcd  the  compottitc  nature  of  its  actiiiu.  Biirriiig 
the  well-known  return  ball,  nothing  can  he  eimpler  than  tlii«  toy,  which  con- 
sists of  two  wooden  ball*  of  the  same  diameter  connecter!  by  a  slender  rub- 
ber band  attached  by  Htajdcs,  us  r<howii  in  the  hiwur  liguro. 
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To  prepare  the  toj-  for  opemtioii,  it  ia  only  ncct'saary  to  twidt  ilie  riibi 
biihd  by  holding  one  of  the  balls  in  the  hAnd  and  rolling  the  otiictr  round  in 
circular  patli  upon  the  floor  by  giving  to  the  hand  a  gyratory  motion.     As 
08  the  baud  is  twisted,  the  freo  ball  is  gnuped  in  the  band,  tUen  both  a:i 
released  at  once. 

The  untwifitirig  of  the  rubber  (mnd  causes  tlio  bollii  to  roll  in  opposite  di 
tionfl  in  a  circular  jmth,  and  centrifugal  force  cauBett  the  bnll«  to  fly  oiitwanl. 
I^V  virtuLi  uf  tlie  iic<{iiin«i  niumcnLutn,  the  bulla  continue  to  rotate  after  tbr 
rubber  baud  is  untwisted,  bo  that  the  band  is  aguin  twisted,  but  in  the  opposite 
direction.  As  booh  ae  the  resistance  of  the  baud  overcomes  tht?  momentum  of 
the  balls,  the  rotation  ceases  for  an  instant,  when  tiie  baud  agaiu  uiitwisiiuj; 


no:  s.— tmBAiaKCKu  ball. 

revolves  the  balU  in  the  opposite  direotion,  and  the  operation  is  repeated  antil 
the  Htored  energy  i^  exhausted. 

In  Fig.  2  is  illustrated  another  ball  in  which  the  center  of  gruvitr  \» 
lorated  near  the  periphery.     The  Imll,  which  is  hitllow.  is  inaile  of  paper.     Ti> 
the  inner  surface  of  the  ball  is  attached  a  weight  whicli  is  setrurud  in  place  hf 
a  pifue  of  (>loth  glued  over  it.     When  Lliiif  Imlt  ih  thrown  tliniugh  the  air  with 
a  whirling  motion,  it  describes  a  curve  like  that  indicated  by  dotted  linuts  lit 
the  upper  )mrt  of  the  engraving,  ao  that  it  is  difjicult,  if  not  iiiiprMiBible,  to 
^K  catoh  it.    When  the  bnll  t!i  rolled  on  a  plane  surface,  it  does  not  tukoaitraight 
^V  forward  course,  as  would  be  expected  fram  a  well-bahinced  ball,  but  ila  ooorso 
I        ifl  very  erratic,  as  indicated  by  dotted  lines  in  tlie  lower  part  of  the  figure. 
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An  artiHcial  rose,  vhicb  is  of  paper,  is  traversed  by  a  metallic  tube  that 
forms  its  stalk.  One  end  of  this  tube  extends  slightly  beyond  the  (letals  of  the 
fliiwer,  aud  the  other  is  prolonged  in  such  a  way  that  it  can  be  held  in  the 
mouth,  the  fluwer  U^ing  at  a  distuuce  uf  al>out  ten  inche-^  from  the  eves. 

If  the  tnbe  l»e  Idtiwn  into  regularly,  and  a  small  elder-pith  ball,  to  which 
dbultorfiiw  arc  allKxed  by  slender  wires,  be  placed  over  the  flower. 
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^ \  le  ball,  vhen  well  centered  in  tlio  current  of  air,  will  remain  Buspended  therein 

^t  ail  inch  or  eo  from  the  flower.     As  the  current  of  air  is  invisible,  the  effect 

X^J'^lu'"^  i*  ""ery  surprising,  iifiil  tlie  bnttcrflicB,  incessantly  in  motion,  apjw&r 

"to  bo  engaged  in  rifling  the  flower  of  Bweets,  after  the  manner  of  living  ones. 

^t  gometimoti  hapi)eiis  thnt  the  ball  revolves  in  the  current  and  curries  along 

the  bntterflies,  which  thns  describe  a  circlu  aniitnd  iin  axis.     It  is  unueceBsary 

to  say  tiiat  the  blowing  must  he  dune  with  gruat.  rcgnlurily. 


ELECTRICAL  TOYS. 

The  vulcanite  electroijhorus  shown  iu  our  tirst  eugranng  consiet^  of  a  plate 
of  rtilcanitu  ahuMt  one-Uiird  of  an  inch  in  thickness;  one  or  more  small  pieces 
of  tin  foil  about  tlia  size  of  ii  phiving  am]  are  pasted  on  one  side  of  the  plate. 
Tlie  flectrophonis  is  tlimi  ]j|aced  on  a  table,  and  the  surfaces  are  sueceNsively 
rubbed  with  the  palm  of  the  hand.  H  the  plate  is  raised  from  the  table  and 
the  tin  foil  is  apprmn-hed  by  the  other  band,  a  8]mrk  io  pnxlnced.  A  nnmher 
of  (ignres  of  elder  pith  complete  Iho  toy  and  pIiow  the  phenomena  of  electrical 
atlrai'.tion  and  repulsion  in  the  itmt^l  vonufn]  ninnner.  TIip  pliLtiilieiiig  excited, 
the  smatl  elder-pith  tigiires  are  jdaced  on  the  tin  foil,  and  the  plate  is  lifted 
from  the  table.  The  flgiirt^a  niit;*'  tlioir  arms,  and  the  hair  uf  the  one  lu  the 
center  stands  out  like  the  bristles  of  a  porcupine. 

Onr  second  engraving  shows  some  electrical  bottle  imiw.     A  glass  vesFcl  is 
moiiuted  on  a  hollow  base  containing  au  electro-magnet  provided  with  battery 
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ccmnoctioTa.  One  or  two  small  Hguros  siirmountod  by  a  hollow  glsBS  bulb 
have  a  amftll  piece  of  wire  attached  to  the  feet  and  are  placed  in  the  vcsscL 
The  air  in  the  botlow  gla^s  bulb  will  draw  them  up  to  the  eurfaoe  of  the 
wst«r,  oa  shown  in  tlie  eiigraving,  but  as  soon  as  the  current  is  turned  on, 
the  figures  will  ]tc  dmwu  irresistibly  to  the  bottom  of  the  vessel;  as  soon  as 
the  oorrent  ia  interrupted  Ibe  ligurea  will  ri«e  rapidly. 

Tbe  Hiagii'  fisli.*9  hUowu  in  our  third  engratiiig  depend  upon  a  similar  tricV. 
The  oloctro- magnet  U  ropbicetl  by  a  small  eleetro-motor  wliinh  r<itjii*;s  fnini 
right  to  left,  or  from  left  to  right,  and  oanscfl  a  corresponding  movement  in 
the  firthes.  as  the  shaft  carries  a  magnet  wliich.  of  coun»e.  attracts  the  lishes 
and  L-ausfs  them  to  make  a  circular  course  around  the  small  fish  tank. 
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Wliatever  may  be  tbe  opinion  that  is  held  as  to  borso  races  and  their  moral 
iiif]i)en<w,  it  im  lumn  the  lese  oertuin  tliat  tlity  ofTer  Hn  irreeiKtible  attractiun 
tu  a  large  ntinibt'r  of  iwrsonB,  and  tlittt  tliie  growiug  posgioD  prevails  eqaaJIy 
ill  all  dogrccfi  of  the  sonial  &ca1().  Bold  innovators  have  e^eii  a  vein  to  be 
exploited  in  tbo  racing  mania,  and  the  gamu  vt  tbo  miniature  boree  race,  an 
alwiiys  popular  pantiuie  at  balbinjj  lowirts,  is,  only  one  of  tbo  more  bappy  forms 
given  to  true  races  H-itb  a  view  of  prolonging  the  excitement  of  betting,  of  tlie 
unexpected,  and  of  chance,  at  timet;  when  genuine  racing  could  bo  done  only 
u-ith  ditliculty  and  would  attract  too  small  a  number  of  persons.  The  electric 
rucocourBi!  that  wc  are  now  going  tu  prc<<(tnt  to  our  readers  occupies  a  place 
just  between  geutiitie  racoa  and  the  miniature  horse  race.  It  is^  in  £act,  a 
happy  alliance  of  genuine  raeos,  tbo  game  just  mentioned,  lioUb}'  lioraes,  ami 
eleclricity.     Taken  as  a  whole,  it  cousist^  of  a  certain  number  of  bobby  horses. 


OORlOCa  TQVS, 

half  nataral  size,  each  moving  ovor  a  circular  trank,  undor  thn  inflnenoo  of  an 
indiTidual  motor,  and  receiving  the  current  of  a  siuglc  generator,  but  iu  uu 
independent  niaaner;  tbuH  securing  a  [perfect  autoDuiiiy  to  each  courser,  quali- 
fied, moreover,  by  tho  surveillance  of  the  electriciiin  wbo  acta  a<t  a  sort  of  des- 
potio  monarch  over  them.  The  liorstw  arc  ridden  by  children  and  even  by 
growQ  persons,  and  it  is  in  this  that  they  roeeroble  hobby  horses,  although  tho 
poaidbitity  of  itn|Kirtiiig  difTt-retit  s])eedg  to  them  permits  of  their  being  paiwed 
by  oompetitorti  uiui  of  [iiiHwiiig  the  latter  in  turn,  tlniM  jncruaHing  the  excitement 
of  the  ridors.  Hete  may  bo  made,  of  which  tho  chances  arc  jnst  as  certain  aa 
those  d(  the  play  of  odd  and  even  upon  the  numbers  of  the  hacks  traveming 
the  boalcvanU  uf  l^iri^. 
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M.  Salle's  race  coarse  conittituteiR  an  intercHtin^  application  of  tho  carriage 
and  of  the  dintribuUon  uf  niotivo  pnwer  by  coiiliiuious  current**.  Tiiu  instal- 
lation erected  in  Nice  (shown  in  Fig.  1)  coni]iri8e*i  n  twelvo-horse-power  gaa 
engine  that  actuates  a  Rechniewttky  dynninu  with  double  vrin<ling,  which  tiendft 
the  current  into  six  eiortric  nintorB. 

About  the  motor  mid  dynamo  there  is  nothing  peculiar.  An  electric  motor 
is  arrange<l  Iwhirwl  eai'h  horse  {Fig.  2).  When  tho  circuit  of  the  dynamo  is 
closed,  all  the  horses  start  at  once  and  take  on  Tolativc  speeds  that  arc  so  much 
the  greater  in  proportion  a«  the  cirole  ui»nn  wliich  they  are  iilnoed  has  a  greater 
radius.  The  Hiienl  nf  cwh  Iiorw,  moreover,  can  be  regnluttd  at  will  by  meanBj 
of  a  rheostat  interposed  in  its  partii^ular  circuit.  An  intorrupter  permits 
of  stopping  any  horse  whatever  without  stopping  the  mo%'ement  of  all  the 


All  ihe  motiona  Ara  controlled  from  the  post  of  the  olectrician,  vho 

iDg  upon  a  lateral  Blage,  overlooks  the  entire  track,  and  can  watch  and 
rt<gu1ute  what  takes  place  upon  it,  for  upon  a  horizontally  arranged  board  lie 
1)118  all  the  maneuvering  pieoes  necessary  for  the  play.  These  pieces  are,  iu 
the  first  place,  a,  main  commutator  thut  cuts  the  circuit,  from  all  the  horses  at 
onee  ;  then  six  individual  commutators  for  each  of  the  horaefi.  six  rheostata 
iuteri^KKsod  in  the  reefiective  circuits  of  the  six  niotorB  and  permitting  of  TttgW' 
latiug  the  angular  speeds  of  each  horee,  and  finally  an  exciting  rheo«tat  of  the 
dynamo  nuicliine  tliat  jwruiita  of  varying  the  epoedfi  of  all  the  motors  at  ouce, 
iu  tlie  same  ratio. 

It  is  therefore  poiieihie,  by  maneuvering  these  different  pieces,  to  regulate 
the  general  or  particular  gait  of  each  lioree,  and  to  stop  any  one  of  the  horBen 
almost  instantly  if  an  olwtaclo  falls  upon  the  track,  or  if  one  of  the  riders 
beconieH  suddenly  indisposed. 

The  ilriving  of  the  motive  wheel  by  the  motor  is  done  by  direct  contact. 
To  tliiii  effect  the  large  wheel  is  prorideil  with  a  nihlwir  tim,  against  whii-h  the 
pulley  of  the  motor  l>car».  The  friction  tluis  iililuiiioil  in  Biiflicient  to  carrj- 
along  tlio  vehicle,  wIiIl-Ii,  with  the  rider,  weighs  a  little  less  than  six  bnndrml 
and  firiy  puiitidH.  The  mean  Kia-eil  it;  thirteen  ftvt  |>or  nccoiid,  but  the  liomee 
placed  at  the  circumferenco  can  obtain  a  speed  of  sixteen  or  eighteen  feet,  a 
velocity  that  it  is  nnt  prudent  to  exceed,  or  even  reach,  on  aceuunt  of  the  difti- 
culty  the  rider  would  have  in  holding  himself  in  equilibrium,  and  tlie  feeling 
of  div:zinei»s  that  bo  might  experience. 

The  vehicle  upon  which  each  horse  \e  mounted  merits  special  mention, 
hccauBO  of  the  arrungemcuta  raado  to  prevent  npsotting.  Each  of  the  four 
wheelK  hue  a  differctit  diaiueter.  Their  twu  axles  c<mvorge  towanl  the  cenli-r 
of  the  circular  track  upun  which  Hiu:h  hc>r«e  moves,  and  the  axis  inclines 
toward  the  center. 

Kach  }nuT  of  wheels,  therefore,  constitutes  a  true  rolling  cone,  whose  apex 
passes  through  llie  ccnti-al  point  of  the  track  situated  upon  tlie  horizontid  roll- 
ing plane.  The  inequality  of  the  wheels  naturally  makes  it  npce^ary  to 
employ  btit  a  single  driving  wheel,  and  to  mount  the  four  wheels  loose  upon 
the  axles.  Owing  to  these  arraugemeuts  no  teudeucy  to  deroilmcut  has  shown 
iUtOf,  even  witli  siHxsds  uf  fmni  sixteen  to  twenty-two  feet  jier  second  upon 
curves  of  thirteen  feet  radius. 

Two  smull  rollers  platted  npon  the  Li^ack  lend  to  prevent  an  u[>setting  under 
the  actlou  of  a  lateral  thrust  or  a  strong  impultfiou.  The  track  comiist^j  of  a 
single  tmm  rail,  with  wliich  engage  tlio  two  external  wheels.  This  rail  servcsae 
a  guide  and  siiflioes  to  prevent  derailment.  The  current  is  led  to  each  motor 
hy  two  rollers  moving  over  two  circular  metallic  bandit  in  direct  connnunicutioii 
with  the  poles  of  the  dynamo,  through  the  iatermodiiun  of  the  uaueuvcring 
hourd,  thus  ]x>nnitting  uf  varying  the  siwod  of  each  of  tlie  horaos,  and  even  of 
stopping  the  latter  by  interrupting  the  circuit. 


CVniOUS  TOTS. 
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MAGKETIC  ORACLE. 

The  toy  ehovn  in  ttie  eubjoineJ  figure,  tfllcen  from  **  Ln  A'b^urd/'iilthoii^li 
far  from  now,  ia,  noTorthoIoss,  ingcnioug,  and  cleverly  modfrnizort  by  the  con- 
structor. This  is  the  way  ta  make  tlio  oracle  speak;  wo  will  alterwiml  give  tho 
tccrei  of  its  accarate  answers.  We  write  upon  twelve  prej»arocl  cards  ii  series  of 
qnr^tionn  relating  to  history,  geography,  science,  ciistoniti,  etc.  One  of  tho 
company  takee  ono  of  thesa  cardti  at  random  and  reads  one  of  the  questions; 


«»     ^ 


no.   I.-TUE  MAOSETIC   OUACLK. 


then  the  can!  is  pboed  under  the  magician^s  feet,  in  a  groove  mado  to  receive 
it-  Immediately  the  oracle  tiinis  on  its  axis,  and  after  some  oscillations  booomcs 
fixed  in  a  certain  poMition,  its  inagic  wand  pointing  to  one  of  the  numbers  by 
which  it  is  surrounded.  On  referring  to  tho  corresponding  number  on  a  list, 
we  read  an  admirably  exact  and  accurate  answer. 

We  may  see  that  by  varying  at  will  the  cards  of  questions  and  answers  we 
may  obtain  from  the  oracle  an  indefinite  number  of  replies.  Nothing  could 
b©  simpler  than  tho  prooesa  by  which  this  result  ie  obtainei!.  The  btwe  of  the 
toy,  into  which  tho  cards  slip,  hnarn  a  vertirial  pivot  on  which  rceta  the  body  of 
the  magician,  whose  robe  conceals  a  vertical  I'-shaped  magnet,  liaviug  its  two 
poles  near  the  baiw,  as  shown  in  Fig.  2. 
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no.   l-UtCTAIM  or  TItR  MAnHKTIC  ORAC1A. 


In  mch  of  tho  canis  there  is  another  magnet  conowle^l,  a  straight  nxl, 
occupying  a  ilifTerent  ^loHitioii  for  each  of  the  LweUe  oanle.  We  see  that,  in 
virtue  of  the  wull-bnowu  lawa  of  tho  uttnu^tUin  of  mapnetft  for  each  other, 
each  titim  that  a  eartl  is  placed  with  its  iiiiigiiet  in  tlie  IxMe,  the  Hgnre  will  turn 
round  this  axis  anJ  effect  a  ecries  ut  oscillationB  round  ite  nwu  axitt  until  the 
|iolen  iif  th»  l'-«hapei3  magiu't  hnhlt-r  iiticlyr  it*  robe  are  nppoejte  the  contrary 
poles  of  tho  straight  rod  hiddeu  in  tlic  canl.  If  t!m  Ijusu  hiu  ln-en  tuirrectly 
marked  previovisly.  the  divining  rod  will  itxlicate  the  correupondiug  number 
of  the  answer.  Any  bffy  with  a  little  genius  aitd  a  few  tools  can  make  an 
oracle  similar  to  our  engraving. 


THE   DAP^CERS. 


I 


We  present  au  illustration  of  one  of  the  toys  of  the  year.  It  consists  of 
a  nickel-plated  box  some  three  inclies  in  diameter.  In  the  center  of  the  top 
projects  the  eiul  of  a  spindle,  and  at  one  side  is  a  lever.  To  operate  tlte  toy 
this  side  projecting  piece  is  pulled  out,  uiul  une  of  the  triangular  ptecca  of 
tin,  to  which  pajwr  figures  are  ntUiched.  is  placetl  in  contact  with  the  spindle  in 
the  top  of  the  Imx.  The  dancerf"  thori  hpgin  a  lively  wnltsi  on  tho  top  of  tlie 
"box.  The  secret  of  operation  i*  Tiot  at  first  apparent,  thnugh  it  is  ex'idetit  tliat 
magnetism  has  xoniHtliing  to  do  with  it.  On  opening  the  hoi  the  mystery  is 
solved.  Tlie  sinndle  is  of  mapietized  steel  and  extends  through  tho  toji  of 
the  box.  forming  a  slight  projection.  It  turns  freely  and  carries  a  pinion  and 
a  raotal  disk.  The  pinion  i«  actuated  by  the  projecting  side  piece  through  the 
medium  of  a  ttKithcd  necUpr.  Afutinn  is  tmnsmitted  to  tho  triangular  pitce  of 
tin  carrying  the  dancers  by  the  maguctlzed  epiiidlu,  oauuinga  horizontal  move- 


AN  ANfTENT  COfTXTERPART  OP  A    MODERN  TOY. 


and  spv\ng  it  a  movement  Bround  its  own  Axin.  Giirred  wires  and  a 
epirnl,  one  Ride  of  wlticli  i>^  colored,  arc  aim  provided,  and  they  all  move  aronud 
Uie  pin  at  a  lively  rate,  prodticiug  novel  effecta 

P  The  very  curious  engraving  which  wo  reproduee  herewith  (Fig.  1)  showa 
once  H^nin  that,  ae  rc^ardfl  manncra  and  tlie  details  of  lift?,  there  \b  nothing 
new  under  the  sun.  Evory  one  has  seen  in  the  show  windowB  of  toy-ilealere 
a  plaything  called  tbo  "  iiTe«tlerfl,"  and  which  con«ipt«  of  two  little  weighted 
and  jointe*]  figures  thiit  are  set  in  motion  by  a  taut  string.  .\t  every  tension 
of  the  latter  tliei^e  two  little  figures  more  about,  go  through  the  motions 
of  wrestling,  and  sometimea  fall  on  top  of  one  another,  much  to  the  amuse- 
ment of  the  spectator.  Now.  it  U  Koven  hundred  .y^re  ago  tliat  Ilerrade  del 
T^nsbeT^,  abbem  of  Ilohcnbourg,  in  a  sort  of  encyetopa'dic  comptlatioi 
entitled  **fhrtus  DeUciarum/^  drew  the  little  oombatanta  that  are  reproduc 
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in  Fig.  1.  This  raluable  MS.,  whioh  was  dnstmyod  by  Prufifiian  ehells  iq  1870, 
)][iri  been  buppily  saved  from  absolute  antiihilaiioii  by  the  copies  of  M.  Do 
iltifitiinl,  Ihut  aro  at  prcHont  preserved  in  the  Cubinet  of  IViiits  of  tlio  NaLionul 
IKoseam.  This  book  is  a  sort  of  abstract,  in  figures,  of  Aisatiaii  Ufe  in  the 
Ctrelfth  century,  uiid  games  have  not  been  forgotUjii  therein.  Hernute  de 
'LansbiTg's  little  uuiiibatauts  are  clad  aft«r  th«  manner  of  the  warriors  of  tlioso 
times,  jnst  as  id  our  toy — the  wrutitlen) — the  figtireB  preserve  the  triiditiunal 


pio.  Z.-A  TOT  AP  im-rnR  whriiti.ki(8. 


costume  of  vrestlers  at  fairs.  Tlie  two  little  warriorft  wear  a  helinot  with 
nasal:  and  a  coat  of  mail,  a  bucklor.  and  a  eword  complete  their  e<)uipnient. 
Their  feet,  which  were  probably  wci^'htcd  with  Ie*u1,  kept  the  puppets  in  a 
vortical  poeition,  and  apon  maneuvering  the  strings  an  imitation  of  a  sword 
contest  was  obtained. 

It  is  probable  that  this  toy  was  not  a  recent  invention  in  the  thne  of  llcr- 
rwle.  anfl  that  the  ablicsN  of  llohenbuurg  only  put  into  bur  drawings  u  (Mmtiniiu 
that  was  already  aucieut. 


JtAOIC:  STAGS  ILLVSlOlfS  ANO  SCIKNTirW  DIVBHSWNS. 


NOVEL  TOTS. 

Oa  any  ploaaant  dsj  may  be  foonil  on  lower  Broodwaj  and  other  down-town 
thoroughfares  venders  who  sell  almost  anything  in  tho  way  of  novelties.  AmoDt; 
these  may  l>e  seen  cnlioary  ini|ilemeats,  t«>ilet  articlon,  cheap  microficopes, 
ma;;nif_ving  glaBSOe,  and  various  toys,  ^'othing  takes  better  in  the  way  of 
articlcH  for  thin  Itind  of  trailo  than  nonie  new  toy.  Whether  a  toy  will  probably 
have  a  good  run  can  bo  determine<I  by  theee  venderu  in  a  yery  ehort  time.  If 
it  taken  wcill.  crowds  gather  aniinid  him,  and  he  does  a  thriving  bu^ineii, 
making  money  for  himself  aa  well  as  for  the  inventor.  If,  however,  the  article 
\A  not  wanted,  the  vender  very  Boon  finds  it  out*  and  looks  for  other  wares. 


^■^^J^ 


no,  L— AcfUMUT  WITH  MintctTar  WKienr. 


Some  of  the  toysara  seientitic,  others  are  not.  Wo  give  two  exuni^of 
BoientiliQ  toys  which  have  sold  very  well.  They  are  similar  in  charactdr*  and 
illustrate  what  shifting  tho  center  of  gravity  can  do.  They  are  both  acrobata. 
The  one  shown  in  Fig.  1,  and  deeiguated  *'  McCiinty,"  and  Bometiraes  "  Utile 
Tommy,"  Don&tsUi  of  a  pB|>or  (ignre  attached  to  a  tnbe  closed  at  both  ends  and 
iiuserteil  in  |m|K!r  di&k(<  which  are  bent  duwn  on  thu  tulte,  forming  semicircular 
end  pieces  on  which  the  device  may  roll.  A  drop  of  mercury  placed  in  the 
tube  completes  the  toy.  M'heii  platted  on  a  t^Uglitly  inclined  jilane,  with  the 
tube  parallel  with  tlie  surface,  the  mercury  rollB  to  the  lower  end  of  the  tube, 
causing  that  end  to  preponderate.  The  lighter  end.  actuated  by  gravity,  then 
moves  forwanl  until  it  striken  the  inclined  surface,  when  the  mercury  again 
rolls  to  the  lower  end  and  caiiiH-ri  unother  half  revolution,  aud  so  on.  Thii 
toy  moves  dowu  the  inclioe  with  a  $li>w  and  stately  movement. 


II        |ltt|M>I 

^M     The  accompanjiDg  cngmvinga  represent  an  object  sold  in  the  London 
^^baxan.     It  is  mado  of  tin,  in  pninted  rod,  and  is  called  "  Christopher  Colum- 

biu's  £gg>"  because  those  who  do  not 

know  how  it  is  oonfltructod  cannot  make 

it  stand  up  on  the  projecting  part  situ- 
ated at  the  bu^.     Tliis  egg,  which  it  it; 

impossiblo  to  open,  is  hollow,  and  con- 

taiiifl  a  leaden  ball  which  ciLUSf<8  it  tn  fall 

over  on  ite  side,  unleHti  It  (tliu  IniU)  h  in 

t)ie  longer  axis. 
^^      The  aectionH  in  Figs.  2  and  3  ex- 
^■plain  the  construction,  and  show  hou 
^^pio  ball  is  brought  into  the  desired  poei- 
^Kon  to  catifle  equilibrium. 
^H     Corresponding  to  the  point  whei-c 

the  halree  of  the  egg  aro  sulderod  tf>- 

gpther,  there  ie  iutcrnally  a  partition 

that  liatt  the  fnmi  of  a  channel,  of  gemi- 

circalar  section,  which  runs  around  the 

tube,  T.     The  ball,   R,  when  the  egg 

ie  held  vertically,  Ib  capable  of  revolving 


MAOIC:   STAGS  SLLVSIOITS  ASD  SCTESTTFIC  DIVERSIONS. 

BTounJ  this  tabe,  T,  snd  m  long  m  it  remaiiu  in  the  channel  will  cnose  t^T)^  j 

to  fall  way  time  the  operator  eodeavore  to  make  it  Btaiul  on  its  baee,^ 
"Hw  ^g  can  sUtul  uprigUt  uuIt  on  condition  that  the  ball  be  made  to  jxaafr^j^ 
tbc  apper  to  lbs  lower  oompartznent,  iu  which  case  it  will  Uike  the  pwitio^ 
B",  at  the  faaacof  tlie  egg.    Thi8  re«nlt  is  reached  asfollows:  The  central  t^^ 
ooctaiua,  ja«  beoeath  its  upper  extromiW,  an  apertarc,  B"^   thai  f onru  ^ 
rooamiituoaSMm  between   die  two  compartments,  and  that  ia  euffieicntly  ha^ 
'to  allow  the  tiall  to  pass  through.     Two  small  f;iiide«  etart  fruoi  tlic  ^ide  nf 
'titte  tfggi  and  folhtw  Iho  ountoure  of  the  jiartitiuu  up  to  the  prilMu)  in  the  ct'ntnj 
tabe.     On  a  Ihw  with  the  orihce,  and  on  the  outeide  of  the  ^g,  ibere  iii 


nn*.  s  AKii  a—iiKTAii^  or  fOMurni-'CTioK. 


sraall  and  scarcely  rieible  point>  o.  If  the  egg  be  eufllcienUy  inclined  toward 
thi«  latter,  ns  in  Fig.  3,  the  I>a1l  will  tako  the  position,  B',  at  the  beginning  of 
the  guidc«  lending  to  the  onti<-e.  H".  If  at  this  moment  the  egg  bo  gently 
turned  back  in  the  opposite  direction,  the  bull,  being  kept  in  the  plaue  formed 
by  the  point,  n,  and  the  egg's  nxid,  »-ill  run  along  the  guides  and  drop  through 
the  orifice  into  the  lower  compartment.  When  the  t^g  is  righted,  the  hall  will 
take  the  poeition,  B"',  at  its  haee,  and  the  egg  will  then  stand  upright.  By 
turning  the  egg  npside  down,  tlie  ball  may  be  made  to  enter  the  upper  oom- 
purtnicnt  again,  and  things  wil]  tliL-n  lie  as  before. 

ft  ith  a  littlo  practice  and  skill,  it  Ih  not  even  neoesRary  to  look  for  the  poei- 
tion  of  the  point,  o,  and  tliiiA  rwn  the  risk  of  ahowing  the  iiniiiitiuted  how  the 
trick  IB  done.  On  giving  tfie  egg  a  t^light  angular  motion,  the  hand  will  feel 
the  passage  of  the  bull  orer  tiie  eljglit  jmijection  formed  by  llie  guides;  the 
bull  will  naturaliy  eoat  itself  upon  the  latter,  and  the  double  motion  above 
mentioned  will  accompiiKfi  the  desired  result.  Effect^  in  this  wav,  and  Uie 
hand  fwing  covered  ivitli  a  handkwrchief,  the  mode  of  opomtiug  will  not  be 
IJcrceived  by  the  uninitiated  spectator. 


The  irimple  toy  illustrated  iu  tbe  auuexed  engraving  in  vcrj'  illusive  in 
action.  When  the  \ij>per  block  is  f!rH£pcd  hv  tho  ^fCUH,  ae  ehowu  in  Fig.  1, 
and  turned  bo  as  to  lift  the  second  block  in  the  sevhs  to  tlie  sonie  hulght,  Ihu 
upper  end  of  the  eecond  block  fitlU  into  an  in\-erted  pmtltion,  anJ  a|)pears  to 

pass  downward  on  the  other  members  of 
the  Bcricrt,  Rr&l  upon  one  side  of  tbe  lod- 
I    fl^  **'  dcr  and  then  iii>on  the  other,  until  it 

reaches  tIio  liottoin.  This  effeot  is  only 
apparent,  ae  tho  second  block  ia  reality 
only  fallif  hiKrk  to  iUt  original  position  in 
tho  series,  but  in  tlio  uptTation  It  becomes 
reversed ;  what  was  before  tho  lower  end 


fio.  L— Jacob's  i^ddeu. 


FIO.  s.— coHitacTiOKs  or  Jacob's  ladobs. 
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becoming  the  upper  end,  the  froDt  having  exchanged  plaoos  vjth  the  h^^^ 
This  change  of  ptwitton  of  the  eecoml  momlter  brings  it  purallcl  with  the  tV}A^' 
block,  whkh  is  theu  released,  and  the  third  member  drops  over  on  the  fotir^^ 
when  the  6fth  block  »  released,  and  m  on  throughout  Uie  entire  seriM. 

In  Fig.  2  are  ■kown  the  three  ujiper  bloclu  of  the  eeriee,  1,  'i,  and  .I.  irxi 
their  oonnocting  tapes,  the  blocks  being  reproeontad  aa  traneparvtit  anj  wp*- 
rated  from  each  other  a  nhort  distance  to  show  the  arrangement  of  the  ooDBae- 
tiona.     Block  1  has  attacliod  to  it  three  tapes,  a,  b,  b.    The  tujie,  n,  is  attached 
to  the  face  of  the  block  at  the  center,  at  the  upper  end,  and  extends  oT«r  the 
rounded  end  of  thia  bloek  and  under  the  rounded  end  of  block  2.    TheUpca, 
b,  b,  are  attached  to  the  face  of  block  1,  oxteuding  downward,  under  Uio  loner 
end  of  thiii  bliK^k,  and  upward,  over  the  up|H>r  end  of  block  2.      The  taj«,  a, 
which  is  attached  to  tbo  center  of  tho  upper  face  of  block  "i,  extends  over  the 
end  of  thin  block,  downward  utiderntaLth  the  blocks  and  over  the  upper  end  of 
block  3,  where  it  is  secured.     This  arrangement  of  tapes  is  obwrred  tbniTigh' 
out  tbo  entire  series. 

In  Fig.  'Z,  block  3  is  represented  as  falling  awa^  from  block  I.  When  block. 
2  reaches  block  3,  the  ta]>e,  a,  will  bo  jmrullcl  with  titc  face  of  block  3,  and  the 
Utter  will  bo  free  to  fall  in  a  right-handed  dirt-ctioii,  in  the  same  manner  us 
block  2  is  falling  in  a  left-handed  direction.  When  bloek  3  is  parallel  with 
block  4,  the  fourth  block  will  fall  over  in  the  left-handed  direction. 

The  blocks,  which  ure  of  pine,  are  each  Z\  inches  long,  33  inches  wide,  and 
\  inch  thick.  The  tapes,  which  are  each  \\  inches  long  and  |J^  wide,  are  fiu- 
tened  at  the  ends  to  the  blocks  by  means  of  glue  and  hy  a  small  tiu^k  driven 
through  each  end  of  the  tajie,  as  shown. 


A  NOVKT,  TOT. 

The  anTtcxe<I  engrnviug  reproeents  an  nmusing  toy  retiently  sold  on  the 
streets  of  New  York.  It  is  not  pnrticalarlj  scientific,  but  it  pIiows  how  u 
device  having  little  novelty  tlnds  sale  in  ]thLccs  traversed  by  tho  multitude. 

It  oonsista  of  the  figure  of  a  Jupunesc  iu  sitting  posture,  repre«enting  the 
"Mikado."  In  his  right  hand  he  liolds  »  .lapanase  umhrolln.  and  in  his  left 
a  fan.  The  umbrelhi  is  provided  with  a  little  reel  at  the  top.  The  stick  of 
the  nmhrolla  in  thia  case  is  formed  of  a  tiilie  wlilch  is  held  by  the  hand  of  the 
Mikado,  and  a  spindle  attached  to  the  umbrella  lop  and  passing  tliroogh 
-the  tuUs  Willi  its  lower  end  resting  upon  a  beveled  wheel  journaled  within  the 
figure.  The  beveh-d  wheel  carries  a  crank  pin  working  in  a  slotted  arm  that 
extends  through  tlie  side  of  the  figure  and  grasps  a  fan,  as  shown  in  Fig.  3. 
When  a  cord  is  wound  nnmnd  the  reel  at  tho  top  of  the  umbrella,  and  drawn 
off  after  the  maimer  of  toji  spinning,  the  umbrella  spins,  giving  a  rotary 
niotiou  to  the  beveled  wheel,  and  the  crank  pin  projecting  from  the  wheal 


TUK  rnvNuoRATiac  doll. 


fifiiircw  may  be  vt  any  d^ 
siroflgrotcfi(]tie«bu|»e,forinf!d 
of  ]>Hj)cr  or  otbtr  tfuituble 
iiiiiU>rial,  and  in  cacli  ii:  a 
s]iiral  epring  normally  hold- 
ius  tlie  iraa^(!8  nprtfrhl. 
Tim  |»e»U'J5lal8,  of  wbiL-h  a 
rectiotial  view  ta«Iinwu  in  the 
"■null  Hiziira,  hnvo  i'iv:U  uii 
u]i|)er  and  bfwer  bead  and  a 
covering  of  thin  akio  or 
rottietbirig  tjintilar.  and  iu 
i'ac'li  U  ucoil  Hjiriug,  wbtU<in 
iMPb  i)]i|ier  bead  is  a  fmall 
">l»eniug  coveretl  by  a  ibiu 
iiicitalltc  tongue  urnuige<l  to 
vibmtc  nipidly  on  tbc  pB«- 
-^iij<c  of  uir  tb rough  the  open- 
ing. The  npiwr  portions  of 
tbu  two  figures areconnec-Unl 
br  a  transverse  rod,  imd  this 
rod  is  centrally  eonnecttd  by 
>:ord  or  rod  vitli  a  crauk  in 
the  central  portion  of  the 
:ivle,  wbcreby  the  figures  are 
made  to  bcud  or  (kiw  aa  the 
art  is  drawn  along. 


THE  pnoNor.nApiiic 

DOLL. 

One     of      the    nnvehiM 
^vbich  were  intrr>dDco<I  a  ffv 
■aura  ago   was  the  talking 
htU.    This  interesting   toy 
<  msii^led  uf  »  good -sized  doll 
nbicb  secreted   a   working 
,  Imnograph.  Thodoll'sbody 
-  made  of  tin.  and  tbo  in- 
terior thereof  is  lillvd  with 
inwh.iniHn  very  muiOi  Uko 
that  of  the  commercial  pbo* 
nograpb,    but,    of    course. 
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much  more  eimplo  and  inoipensiro.  The  cylintler  of  tho  phonograp))  of 
tbo  talking  doU  id  mounted  on  ft  sleevo  wliich  slidee  upon  the  shaft,  tho 
elcevL*  Wing  gt^rcw-threuded  so  as  to  caiioe  the  cylinder  to  move  loii(;!;thwiao 
ol  the  shaft.     A  key  >«  ]>rovitlcd  by  which  the  cylinder  may  be  thrown  i>Dt  o? 
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«ngaj!^iiient  with  the  eofrnieutal  nut.  and  a  spirttl  epriti^'  is  provided  for 
retnriiiiig  the  cylinder  to  the  puinl  of  gtartiii^.  Tho  cylinder  uarrles  a  rin^  of 
wax-like  niateciHl  U|H)n  which  is  recorded  tlie  speech  or  Boiig  to  be  reixTited  by 
tlie  doll.  U]H>n  the  eiinie  slitift  with  the  rcconl  cylinder  there  io  a  lar^e  jnilley 
which  carries  a  >*It  ivt  drivintr  the  flywheel  shaft  at  the  lower  part  of  the 
phonogruphic  a|>pt)rattiB.  Tlio  key  ie  fitted  to  the  nmin  tthiift,  by  which  tho 
phonographic  cylinder  \s  rotated,  and  the  flywheel  tenda  to  luaint^iiu  a  uniform 
speed. 
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Oar  last  engraviiig  shows  the  manner  of  preparing  the  wax-like  records  for 
the  phonographic  dolls.  They  are  placed  upon  an  instrnment  very  much  like 
an  ordinary  phonograph,  and  into  the  month  of  which  a  girl  speaks  the  words 
to  be  repeated  by  the  doll.  A  large  number  of  these  girls  are  continually  doing 
this  work.  Kach  one  has  a  stall  to  herself,  and  the  jangle  produced  by  a  num- 
ber of  girls  simultaneously  repeating  "Mary  had  a  little  lamb,"  "Jack  and 
Jill,"  "Little  Bo-peep,"  and  other  interesting  stories,  is  beyond  description. 
These  sounds  united  with  the  sounds  of  the  plionographs  themselves  when 
reproducing  the  stories  make  a  veritable  pandemonium. 

In  passing  through  the  works  it  is  noticeable  that  order  and  system  reign  in 
every  department.  Everything  is  done  upon  the  American,  or  "  piece,"  system. 
Tlie  tools  and  machinery  here  used  are  the  finest  procurable.  Every  piece, 
without  regard  to  its  size  or  importance,  is  carefully  inspected  by  aid  of  stand- 
ard gauges,  so  that  when  the  parts  are  brought  together,  no  additional  work  is 
required  to  cause  them  to  act  properly. 

The  works  of  the  doll  are  to  some  extent  adjustable,  and  any  adjustment 
necessary  is  effected  in  an  extensive  department  in  which  the  little  phono- 
graphs are  received  from  the  assembling- rooms.  Hero  they  receive  the  finish- 
ing touches,  and  are  passed  on  to  another  room  where  they  are  placed  in  the 
bodies  of  the  dolls.  From  this  department  the  finished  dolls  pass  on  to  the 
packing-room,  where  they  are  carefully  stored  away  in  boxes  having  on  their 
labels  the  name  of  the  story  the  doll  is  able  to  repeat. 
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for  a  support,  a«  shown  at  the  left  of  the  figure.     Tliea  present  a  match  to  any 
one  who  maj  bo  looking  on,  and  ask  him  to  raise  the  three  together  bv  means 
'of  the  itiiiU:)i  in  hiu  hand. 

The  solution  is  giren  at  the  right  of  the  figure. 

Bear  lightly  against  the  two  niatchea  that  are  joined  nntil  the  ihirl  falls 
against  the  niitt  hclil  in  tho  hand.  Thon  raiite  it,  and  all  thrue  will  (hi  lifted 
together.  Although  this  trick,  which  we  Gnd  described  in  a  French  paper, 
"  IjB  Cfierehenr,''^  \»  probahly  ua  ancient  as  t)itt  art  of  making  matches,  our 
juvenile  readers  may  litid  it  uf  interest,  and  poosiUy  it  may  afford  them  a  half 
hoards  amnseraeut  at  reoess  time. 


CnYSTALLlZED  OnKAMEXTS. 

A  beantifcl  ornamf>nt,  which  is  very  easily  made,  consists  of  a  vooden 
cross  covereti  with  canton  llunnel,  with  the  nap  side  out,  und  cryBtallized  by 
iuimersion  in  a  solution  of  alum.     The  nap  reCainB  the  crystals  so  that  they  are 


rifl.    1.-<!HOTTO. 
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lOt  readily  looeened  or  detached.  The  flannel  should  he  attached  to  the  wood 
by  means  of  bnus  wire  naiU.  and  the  cross  should  be  suspended  in  a  tK^lution 
formed  by  dissolving  a  pound  of  alum  in  a  gallon  of  warm  water.  The  cross 
should  be  suB|)ended  in  the  solation  while  it  is  still  warm  and  allowed  to 
remain  in  until  the  suliition  cools,  wln>n  it  will  1*0  found  covered  with  bright 
crj'stala. 

Fig.  1  ifi  a  |»erBpective  view,  and  Fig.  2  a  longitndirial  section,  of  a  gmtto 
formed  by  crystallizing  alum  in  a  box  containing  jagged  points  covered  with 
canUiU  flannel,  or  wrapped  about  in  TaniniH  directions  with  coarse  thread  or 
twine.  The  box  may  be  of  wood  or  metal.  It  should  have  apertures  in  the  top, 
ends,  and  sides.  Theso  apertures  are  stopped  with  corks  while  the  box  is 
filled  with  solution.  Aftor  the  crystallization  the  corks  are  removed,  and  the 
holea  ID  tiie  top,  sides,  aud  one  end  arc  covered  with  colored  glass,  and  over  the 


front  a|)erture  is  secnred  a  convex  spec- 
tacle Ions,  having  o  Socm  sliout  equal 
to  tho  lungtli  of  the  box.  When  the 
interior  of  the  box  is  illamliiHt^'cl  b_v  a 
strong  light  {iiueing  thningh  the  colored 
windows,  the  effect  is  fine. 

The  Boliitioii  uaed  in  this  ca^e  U  tlie 
same  as  tliat  jc^ren  for  the  crow.  After 
the  orrstals  are  formed  and  the  liqniil  is 
pourec]  from  the  box,  tlie  interior  siiould 
be  alloweil  lu  t\ry  thurtmghly  tiefore  elud- 
ing the  apertures. 


MAGICAL  ArrAKITION   OF  A   DKAWINti    ON    WHITK  PAl'ER. 

It  is  well  known  that  the  vapore  of  mercury  are  very  diffnuve  in  tlieir 
nature,  and  some  ijtiite  singular  ex[M-rinients  hurc  been  devii-ied.  based  upon  this 
knowleU$;e,  and  U}>ou  the  fact  tliat  the  salts  of  silver  and  the  chlorides  of  gold, 
plutinum,  iridium,  and  palladitini  are  afTe^itevl  by  these  mercanHl  va|H)rai. 

If  any  one,  for  iiuLmi^r^,  t^honld  write  upon  a  sheet  of  white  paper  with 
platinum  chloride,  no  inurk  wuuld  i>e  tii^ible,  as  the  liquid  is  quite  colorleijs. 
If,  however,  the  same  sheet  of  pajier  aliould  be  held  over  a  little  mercury,  the 
metjd  will  Ix-  brought  out  on  the  paper  in  dark  tinta.  This  magi<:al  appari- 
tion (if  a  figure  or  drawing  on  a  Bheet  of  paper  which  ai>pears  to  be  j»erfectly 
white  is  very  astonishing  to  the  spectator. 


MAOtCAI.  APPAJUTIOK   lip    A    DKAWiaO   OK    WHITE   PAPKJk. 
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Reversing  the  expcrimeDt,  a  no  less  iiiarvolouR  result  is  obtaiDed.  At  first 
expose  the  drawing  or  writing  to  the  gaeea  of  mercury  ;  the  lines  will  become 
chai;ged  with  morcnrj*,  and  tlien  by  einiply  bringing  the  drawing  in  i.^ntflt't 
with  ft  sheet  of  paper  proviouRly  sensitized  with  a  solution  of  platinum^  the 
drawing  will  be  reprutluccd,  Vitxa  fur  liuc,  on  the  white  paper. 

Prnwiugs  made  in  thia  way  give  a  charmiug  effect,  tlie  toneti  being  rery  soft 
and  the  lince  ditftiDet  and  cleur. 


MAOIC   PORTRAITS. 

An  able  chemist,  0.  Widenuin,  \m»  recently  derifted  a  cnrioBity  in  the  way 
of  engiHTing.  It  is  a  square  piece  of  transparent  glass  in  which  abeolutcly 
noUiing  can  be  seen,  even  on  the  closest  examination.     If  the  glass  be  breathed 
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Upon,  80  as  to  cover  its  wirface  with  moisture,  o  fuco  like  thflt  Bhnwn  tu  the  out 
makcii  its  ajipeiiruncc.  As  soon  as  the  moisture  leaves  the  glass,  the  image  dis- 
appears, 

A  piece  of  glass  is  obtained  similar  to  that  used  for  making  mirrors.  The 
glass  may  he  tram;jianmt,  tinned,  or  ailvereil;  that  makes  no  difference  as  to 
the  final  resolt.  Then  a  small  Cfiiantity  of  Suorapar  is  placed  in  a  porcelain 
capsule  and  moistened  with  sufficient  sulphuric  acid  to  make  the  proper  obenii- 
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oal  reaction  to  write  villi.  With  this  liquid  and  a  quill  pou  the  desired  dnw- 
ing  or  writing  is  executod  on  the  prcviouely  vrell-cleaiiod  gloES.  In  about  fire 
minutes,  or  ton  at  the  moet,  the  glass  is  to  bo  washed  in  common  water  and 
dried  with  a  cloth.  The  plate  will  then  bo  roftdy,  and  it  will  onir  be  necaesTy 
to  lirt'uthc  upon  it  to  wo  the  Qguros  that  have  thus  boeu  traced  moke  their 
H[)|)eamnoe. 

A  little  practice  will  ahow  the  exact  time  necesaarr  to  leare  the  fluid  line* 
on  the  glatw.  'I'tMi  long  u  hitnig  ol  the  iicid  wuiild  ku  uis^ximiHinitid  by  ea  deep 
an  engraving  of  the  glusd  that  the  linuti  would  alwayu  be  perceptible,  eren  on 
tlio  dry  gituts. 


A  TRICK  OPERA  GLASS. 

We  present  an  engraving  of  n  trick  opem  glasB  which  may  be  new  to  some 
of  our  readers,  although  thie  prinriplo  involTpd  is  very  old.  One  tube  of  the 
ii|>era  glaisB  lit  nonislrtictcd  in  the  onliiiary  manner,  being  provided  with  lenaes, 
while  the  other  tube  U  arranged  to  give  a  view  of  any  ohject  at  right  aoglos  to 
t\\e  litie  of  viiiiun  of  tlie  iioniiid  tuho,  or  conNderahly  to  the  rear  of  \x~  The 
trick  tube  has  no  oyepiece,  and  the  objective  is  done  away  with,  a  piece  of 
japanned  wood  taking  its  place.     A  portion  of  tho  tube  and  its  leather  cover  in 
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cnt  away,  and  a  mirror  is  inserted  at  an  angle  iu  tlie  tube.  When  the  ohmrvor 
wuhes  to  use  the  trick  glatw  at  short  range,  he  covers  up  a  portion  of  the 
opening  in  the  tube  with  hia  fingers,  but  at  longer  range  this  precaution  would 
uot  be  neoeeairv.  The  practical  n(«(i  of  the  glass  arc  apparent.  Our  cngrar- 
ing  ahowg  a  plan  view  of  a  theater,  with  the  stage,  boxes,  and  wyitfl.  The  gen- 
tleman iu  the  box  and  the  one  on  the  right  of  the  center  aiele  both  appear  to 
be  obBBPring  the  actor  on  the  stage,  but  iu  reality  they  are  ohM^r\-ing  the  ]ady 
on  tbe  left  of  the  center  uiHlc.  Of  ooufbu  eadi  of  the  gentlemen  has  hia 
glaseoB  turned  a  different  way  around. 


A  TOY    mUD  THAT  KUES. 

The  natnralneen  and  the  easy  movement  of  the  wiuge  of  the  little  toy  bird 
shown  in  the  accom]»anying  illustration,  as  the  operator  pulls  gently  on  tlie  end 
of  the  supporting  string  over  which  the  bird  iiiovee,  in  acconlance  with  the 
moreuient  of  the  wingH,  always  attracts  ohtiorvers  when  this  toy  is  ebown  on 
the  streets,  aa  it  has  been  by  numerous  venders  within  a  short  time.  The  toy 
is  on©  of  tlie  lut*'8t  of  the  many  novellins  whi»;h  are  constantly  Iteiiig  ex- 
hibited by  the  wide-awake  salesmen  in  the  streets  of  >'ew  York  and  other  large 
vities,  and  in  the  construction  of  some  of  whi^ih  a  Hiirprising  degree  of  mltilt  and 
ingenuity  are  displayed.    The  cord  leading  from  the  ujierture  beluw  the  mouth 
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of  the  bird  is  attached  at  itg  out«r  end  to  a  hook  Jn  the  vail  or  other  nipport, 
while  ita  tuner  portion  passes  over  an  idler  and  around  a  pulley,  to  which  it  it 
attached.  'Vhif,  pulle;  le  a  little  smaller  than  another  at  \\*  Hide,  as  Hhown  in 
Fig.  2,  both  pulleys  Iwing  fast  on  tin-  name  shaft,  and  a  cord  from  the  larger 
pulley  payees  over  an  idler  and  ont  rcarwardly,  having  at  its  end  a  finger-piece, 
on  which  the  opcmtor  pidlij  in  numipulutin^  the  toy.  The  cords  are  wound  in 
opposite  directions  on  their  pnlleys,  f>o  that  the  unwinding  of  thL*uonl  from  the 
larger  policy,  and  the  rotation  of  the  ftamo.  winds  up  the  cord  on  the  smaller  pnl- 
Icy.  and  cainioji  the  bird  to  move  forward  on  vrhataeome  U>  he  only  a  single  lenL'tli 
of  cord,  the  backward  movement  taking;  place  by  gravity  when  the  pull  on  the 
string  is  relwi«ed.  The  movement  of  the  wings  Is  efTected  by  a  crank  on  each 
outer  end  of  the  pnlley  eliaft,  the  crank  being  pivotally  connected  with  an 
extcnttion  of  a  member  of  the  inTier  one  of  two  pairs  of  lazy  tongH,  and  this 
meniber  having  aIi>o  a  pirotjil  heuriug  on  a  crus^bar  which  tuniB  in  bearings  on 
the  outer  Btdc  of  the  toy,  jui^t  under  where  the  wings  are  hinged  to  the  body. 
The  larger  pair  of  hizy  tongti  U  pivotally  connected  to  the  outer  portion  of  the 
wing,  giving  A  longer  «n-ee]i  thereto  than  to  the  inner  portion,  with  which  the 
Bmaller  lazy  tongs  are  connected ;  and  the  pivotal  connection  of  the  lazy  tongs 
with  the  l>euring  in  tlie  crnsshnr  gives  an  (Kwillalnry  movement  to  the  wing«, 
which  constitute*  a  very  gowl  gimulntion  of  the  natural  movement  of  the  wing« 
of  a  bird  in  flight.  A  high  degree  of  mechanical  skill  i^ahown  iti  the  putting 
together  of  thiu  little  toy. 


THE  PIANCHETTK  TABLK. 

This  curious  t»y  wae  {wpular  as  fur  back  as  1867.  Karrelous  tales  were 
told  by  the  cnMlnlouit  aUmt  it,  and  even  ui<  di^tingniRhetl  i^t^ientifit^  as  I*rofea- 
6or  Tynilall  and  Professor  Faraday  were  drawn  into  controversiea  concerning 
it.  Many  think  there  is  eomo  hidden  secret  in  the  e-oiifitruetion  of  the  iihin- 
chette  table.  All  that  is  neeefisary  U  that  it  should  utand  Brmly  and  more 
readily  on  its  legs.  All  that  is  nceilful  is  a  heart-shaped  cedar  hoard  with  two 
nicely  turned  metal  legs  eitrr^ing  well-oiled  colters,  and  in  the  |K)int  of  the 
board  an  aperture  of  suitable  size  for  the  insertion  of  a  lend  pencil,  which  st-rvcfi 
as  Uie  third  leg,  and  rests  upon  the  paper.  Many  bclievo  that  humbng  wa« 
8tain{)tid  over  every  movunient  of  the  plannlietto  iKianl.  and  that  one  or  the 
other  of  those  whose  huncls  lx>reiijwn  it  conspired  with  the  little  board  in  tlte 
formulation  of  its  reply.  Certain  it  is  that  planeliette  has  performed  some 
cnrioutj  fvut«i  and  has  made  for  itwlf  a  ]>osition  in  the  world  of  mysteries. 

IVotmbly  the  most  generally  accepted  explauatiuu  it;  that  advanced  by  I^wee 
and  others,  that  although  there  is  no  intentional  movement  of  the  hands  of 
those  who  are  cubjeoting  planchette  to  the  inHuence,  still  there  is,  in  spite  nf 
tbist  ati  tnieonseious  pressure  of  the  finger  tipa  upon  the  boan).  which  directs 
the  moTameut  of  the  pencil.     Nor  doee  it  seem  that  such  c»a  be  at  all  an- 
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likely,  for  uncnnscifiue  moremont  is  by  no  means  nn  tiniiminl  phoM  of  onr 
existence.  Tliti  Houiiiamliilit<t  who  iiigiitly  takes  a  promeuude  fruiu  cellar  to 
garret,  or  whoeo  itU>|i<t  by  otiaiiuc  have  lui  him  to  the  bonlor  of  »  procipicc,  liae 
lu  little  knowledge  of  t1i«  peril  lio  lias  escaped,  wbcu  Die  morning  beams  hare 
awakoncd  liim,  as  plauchette  is  coustnous  of  iu  movements.  Uow  often  fllso  in 
mercintito  pursuits  do  those  who  are  accustomed  to  a  certain  routine  perform  it 
nnconsuiouely.  luid  after  the  work  huti  bevii  finiiihed  would  lie  nnublc  to  tell  you 
of  many  of  the  details  of  the  work  which  uiietom  luts  tuiight  them  to  perform 
oorroctly,  even  while  in  a  stat^  of  abstraction.     Much  has  heen  said  at  Umee  of 
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planchette'p  prophetic  nature.  I'ndor  the  influence  of  certain  ]K'nple  of  a 
highly  nert'ons  temperament,  or  hiiving  to  a  ccrttiiii  extent  the  qualities  of 
mnliams,  ftitnre  events  are  said  to  l>e  foretold.  Secrets  of  whicli  the  |>ur8on 
touching  planehett*  Ih  in  ignorant-p  have  been  divniged  in  a  i-emarkahle  way, 
and  many  anecdotes  shroading  planctictto  in  mystery  are  re]>ciitcd  and  believed. 
Were  the  testimony,  liowever,  more  nnirersal,  were  planchette  more  oon- 
sistent,  and  were  it  more  generally  truthful  and  less  given  to  uttering  remark- 
able sayings  only  iMH.'UHiuimlly,  there  would  Iw  more  reason  for  aouording  it  a 
phice  for  thorough  and  systematic  invosMgation.  I'orhnjie  the  day  will  come, 
when  mc^nieriein  is  undergtood  and  mind  reading  iii  more  satisfactorily 
explaine<I,  in  which  there  will  he  (roea^ion  for  looking  iti>oii  planchette  mure  seri- 
ously, and  of  regarding  it  as  a  wonderful  nicjinsof  displaying  a  rational  nervous 
action  independent  of  conscious  mental  cerebration. 
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JAPANESE   MAGIC  mRIlORS, 


'V. 


Mr.  \L  W.  Atkinson,  of  the  Uniroraity  of  Tokio,  Japan,  oommanicatfis 
to  **  Nature  "  the  following  interesting  uccodhi  of  Chet<e  curioofl  mirrors: 

"A  ehort  time  iigo  a  friend  showed  me  a  oiiriniw  effect,  which  1  hail  previ- 
ouely  heanl  of^  hut  had  never  (Men.  The  kdlettof  Japun  uee>  in  Diakiug  their 
toilet,  a  small  round  mirror  about  ODO-twclfth  to  ono-eighth  of  an  iuch  in 
thickneKs.  made  of  a  kind  of  f^ytociilnm  metal,  brijthtly  polished,  and  coated 
with  mercury.  At  the  hack  there  are  usually  various  devices,  Jaiwnese  or  Chi- 
nese written  charact«>rH,  budges,  etc.,  iitaiiding  out  in  strong  relittf,  atid  brightly 
politibed  like  the  frunt  i<urfucti.  Now,  if  the  direct  rnya  of  the  enn  are  allowed 
to  fall  upon  the  front  of  the  mirror,  and  are  then  reflected  <in  a  errcen,  in  a 
great  many  came,  though  not  iti  all.  the  ngureo  at  the  hack  will  apt>ear  to  ihiuo 
through  the  Bufaetance  of  the  mirror  a^  bright  lines  upon  a  moderately  bright 
ground. 

"  1  have  since  tried  several  mirrors  afi  sold  in  the  sho|)a,  and  in  mnet  cMes 
the  appearance  described  has  been  observed  with  niore  or  le«s  diKtinctnesB. 

"I  have  been  nnable  to  find 
a  satisfactory  explanation  of  this 
fact,  hut  on  oonRideriiig  tlte 
mode  of  manufacture  I  was  led 
io  Buppoiio  that  the  prcaenre  to 
which  thu  mirror  was  subjected 
during  polishing,  and  which  ii 
groatofit  on  the  ywcXA  in  relief, 
wiis  eoncemed  in  the  production 
of  the  GguroB.  On  putting  Uii^ 
to  the  test  by  rubbing  the  back 
of  thomirrorwithahlunt-poititeni 
iostrument,  and  permitting  the 
rays  of  tlie  sun  to  he  ruJlecteil 
from  the  front  enrface,  a  bright 
line  appeared  in  the  image  cor- 
responding to  the  posiUou  of  the 
part  rubbed.  This  ox|ieriment 
is  quite  easy  to  repeat;  a  scratch 
with  a  knife  or  with  any  other 
hard  body  is  sulGcient.  It  would 
seem  as  if  tlte  prvsiture  ujion  the 
bsck  during  polishing  cauwd 
some  change  in  tba  reflating  t$ur- 
htce  corresponding  to  Lhc  raised 
parte  whereby  the  amount  ol 
light  nflected  wa«  greater;  or 
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supposiug  that  of  the  light  Thich  falls  upon  the  sarface,  a  part  is  absorbed 
unci  the  rest  reflected,  those  parts  corresponding  to  the  raised  portions  on  the 
back  are  altered  by  the  pressure  in  such  a  way  that  less  is  absorbed,  and  there- 
fore a  bright  image  appeara.  This,  of  course,  is  not  an  explanation  of  the 
phenomenon,  but  I  put  it  forward  as  perhaps  indicating  the  direction  in  which 
a  true  exi)lanation  may  be  looked  for." 

The  following  account  of  the  manufacture  of  the  Japanese  mirrors  is 
taken  from  a  }iaper  by  Dr.  Goerts,  read  before  the  Asiatic  Society  of  Japan, 
and  appearing  in  their  "  Transactions  "  for  1875-76,  p.  39 : 

"  For  preparing  the  mold,  which  consists  of  two  parts  put  together  with 
their  concave  surfaces,  the  workman  first  powders  a  kind  of  rough  plastic  clay, 
and  mixes  this  with  levigated  powder  of  a  blackish  '  tuff-stone '  and  a  little 
charcoal  powder  and  water,  till  the  paste  is  plastic  and  suitable  for  being 
molded.  It  is  then  roughly  formed  by  the  aid  of  a  wooden  frame  into  square 
or  round  cakes;  the  surface  of  the  latter  is  covered  with  a  levigated  half- 
liquid  mixture  of  powdered  '  chamotte '  (old  crucibles  which  have  served  for 
melting  bronze  or  copper)  and  water.  Thus  well  prepared,  the  blackish  paste 
in  the  frame  receives  the  concave  designs  by  the  aid  of  woodcuts,  cut  in  relief. 
The  parts  of  the  mold  are  put  together  in  the  frame  and  dried.  Several 
of  these  flat  molds  are  then  placed  in  a  melting  box  made  of  clay  and  'cha- 
motte.'* This  box  has  on  the  top  an  opening  into  which  the  liquid  bronze  is 
poured  after  it  has  been  melted  in  small  fireproof  clay  crucibles.  The  liquid 
metal  naturally  fills  all  openings  inside  the  box,  and  consequently  also  the  cavi- 
ties of  the  moulds.  For  mirrors  of  first  quality  the  following  metal  mixture 
is  used  ill  one  of  the  largest  mirror  foundries  in  Kioto: 

Ijcad 5  parts. 

Tin 15     •* 

Copper _80     " 

100 

'*  For  mirrors  of  inferior  quality  are  taken: 

T^ead   10  parts. 

Natural  sulphide  of  lead  and  antimony 10     " 

Copper ._80     " 

100 

"  After  being  cooled,  the  melting  box  and  molds  are  crushed  and  the  mir- 
rors taken  away.  These  are  then  cut,  scoured,  and  filed  until  they  are  roughly 
finished.  They  are  then  first  polished  with  a  polishing  powder  called  to-no-ki, 
which  consists  of  the  levigated  powder  of  a  soft  kind  of  whetstone  {to-ishi) 
found  in  Yamato  and  many  other  places.  Secondly,  they  are  polished  with  a 
piece  of  charcoal  and  water,  the  charcoal  of  tlie  wood  ho-no-hi  {Magnolia  hypo- 
leuca)  being  preferred  as  the  best  for  the  purpose.  When  the  surfaces  of  the 
mirrors  are  well  polished  they  are  covered  with  a  layer  of  mercury  amalgam 
cousistiug  of  quicksilver,  tin,  and  a  little  lead.  The  amalgam  is  rubbed 
87 
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vignroiiely  vith  a  pieco  af  soft  leather,  vhich  manipnlatiDQ  mast  bo  continaed 
for  a  long  time,  iiutil  the  excess  of  mercury  is  oxpelled  and  the  uiirrors  Iiave  a 
fine,  bright  reSecting  enrface." 


MAOTO   JnRRORS. 


The  follonring  article  on  magio  mirrorB  by  MM.  Bertin  and  DnboMj  ontlines 
several  interostiiij^  exiicrimcntfi. 

"The  people  ol  tlic  Far  Y.mt,  tiio  Chinese  and  the  Japanetse,  in  bygone 
times  were  ac<juainted  with  metallic  mirrors  only;  and  eren  to-day  tliey  nmkt; 
only  thefie.  Tliey  are  made  of  AjH>ciilnm  nietJil,  of  varionH  fonnii  and  xizee, 
but  always  portable.  One  of  tha  faces  io  jmliBlied  and  jilway*  ilifriilly  convex, 
HO  thul.  its  i-Bnci;liuti  givrs  iinagOH  which  uro  reduuid  in  aiz4*;  Iho  oLhcT  fiu»>  18 
plane  or  glipbtly  concave,  and  always  has  cast  on  it  omameuts  which  are  in 
relief.  Among  the  many  mirrotK  thna  conntrnctt'd  tluTc  nre  a  few  whicli 
pOBBOBB  a  wonderful  property:  when  abeam  of  the  8nn*s  \\z\\\.  fall^  npon  the 
polished  surface  and  is  redected  on  a  white  screen,  wr  wo  in  tlie  dink  of  light 
thus  formed  the  image  of  the  ornamentation  which  is  on  clio  hack  of  the  mir- 
ror, 'Die  CliinoM?  huvc  long  known  of  these  mimirs  nnd  vidne  them  highly; 
they  call  them  by  a  name  which  ?ignitie«  *  mirrors  which  are  permeable  to  the 
light,'    Wo,  of  the  Weet,  call  them  'magic  mirrors.' 

"  Very  few  perBOUs  had  iieeii  iniigiw  mirmrB  till  Mr.  .\yrton.  prufcswir  i>f  the 
Polytechnic  Suhtxil  at  Ve<ido.  cxhihitiMl  several  uhich  hp  tind  lir»inght  with 
him  from  Japan,  and  he  experimented  with  them  as  already  mentioned. 

"In  the  meantime  I  received  a  visit  from  M.  Dylwwgki.  my  former  pupil. 
who  hod  retunie*!  from  JiijMin,  \sliere  for  two  yciin>  lie  Imd  Iteen  the  collca<;;ue 
of  Frofeagor  Ayrtoii.  He  brought  l)ack  with  him  us  objects  of  cnriosity  fonr 
ttmpk  ttiirrorA,  that  is  to  say.  autiq'ie  mirrors;  tliei*  are  far  Biiperior  to  those 
of  modern  prudnctiun.  for  their  mannfaclure  has  been  nearly  abandoned  by 
reason  of  the  intrmhiction  uf  the  silv«re<l  mirrors  of  Kim){ie.  Wo  trie<]  them 
togcUier;  three  were  circntar.  and  the  thinnest  of  tlifut.  which  is  a  disk  of  15.3 
centimeters  in  diameter,  was  fonnd  to  be  slightly  magic. 

"To  try  such  a  mirror  we  refiect  a  j^iinlKjnm  from  its  ]»olirihcd  surface  tn  a 
wliit«  cardboartl  aiioiit  one  meter  distant.  Hut  Ui  ohtain  the  rery  ImwL  tdTectfi 
we  must  itlnininaf«  the  mirror  with  a  diverging  pencil  of  light;  Uiia  pencil  is 
made  still  further  divergent  by  reflection  from  the  mirror,  bccaufle  ila  reflecting 
surface  is  convex.  We  can  now  rocciro  the  reflected  rays  on  a  screen  at  a 
grcHter  distance,  and  wc  at  once  see  distinctly  the  magnified  image  of  the  orna- 
mentation on  the  Ijack  of  the  mirror.  These  raised  designs  appear  on  the 
siTrpen  in  while  on  a  dark  ground.  The  image  thus  made  liy  onr  mirror  was 
confused,  because  it  wju  not  a  good  one;  bad  it  been  properly  nude,  the  image 
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would  hare  beou  sli&rplj  defined.     I  then  knew  of  do  means  br  uliioh  I  could 
makp  it  givo  better  efT«;t8. 

"  The  means  b}-  which  the  mirror  c-onld  havelieen  improred  wore  Hret  pointed 
out  bj  M.  Uovi  ill  the  second  of  his  two  pa]>era.  It  ie  a  consequence  of  tlio 
true  tlieory  of  iimgir  niirmrH.  'Die  ttii'ory  wiu*  n>it  renchtHl  at  orit-e.  I  proposed 
to  M.  Dubosq  to  ai>?ociute  biniftelf  with  me  in  order,  ^rt^i,  to  re|>eat  the  experi- 
meuta  of  the  learned  Italian,  Gov!,  and  then  to  «tiidy  ^'cncrally  the  interesting 
phenomena  of  niaffic  mirrore,  ia  the  hope  of  being  ablu  eventually  to  repro- 
duce theru  Id  hie  workttbup'j.     At  Hrat  we  liad  only  at  our  disposal  the  mirror 
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Iirougbt  from  Japan  by  M.  Pybowski^  and  which  gave  confueed  images  with 
the  reflected  «oIar  rave.     Those  imager  borame  very  »harply  defined  when  we 
Uail  tiouted  the  bock  of  the  mirror  with  a  gad  lamp,  and  it  gave  very  magic  i 
^ecta. 

**  We  then  madea  mold  and  reprodnced  thia  mirror,  not  in  Japanese  bronre, 
but  in  onlintiry  gun  nieUil.  The  firet  copy  was  roughly  worked  on  the  lathe, 
after  the  .lapane^e  manner,  in  order  to  render  it  magical,  but  this  was  broken. 
The  second  was  worked  carefully  on  an  optical  grinding  tool;  the  surface  whs 
then  poliijhed  aiul  nickel  plated,  but  it  was  not  magical;  it  acquired  this  prop- 
erty in  a  high  degree  when  it  was  heated,  ami  even  retained  tracee  of  it  after 
it  had  been  repeatedly  heated.  Several  Japanese  mirrons  which  we  have  pro- 
cured have  given  analogous  results. 
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*'  We  then  eiigraveil  lettcni  on  the  back  of  little  rectsngaUr  Japntioee  mir' 
rare.  On  heating  thc^e  the  letters  appeared  in  block  in  tlie  reflected  Image. 
When  we  cut  linos  around  the  design  on  tbo  back  of  the  mirror,  heat  rendered 
them  very  magioAl.  for  the  design  stood  out,  framed  in  the  bhuk  lined  which 
bordorod  tlio  Rguree. 

"Thna  it  is  seen  that  heat  is  very  oAicauiuuft  in  rendering  mirrors  raa^cal, 
bat  it  is  not  without  it«  iuconTciiiencwj,  First  of  all,  it  injiire*  the  mirroni. 
vrliich  thus  luHe  thcnr  jioUttli,  (>K|M-i:)filly  wlu'ii  tlu<y  have  been  anialpiniatedi 
aUo,  the  mirror  is  often  not  liCAled  equally,  and  tbe  images  arc  deformed.  It 
occurred  to  iig  that  the  change  of  cnrvaturo  whioh  wiw  reiiuired  could  bo 
obtained  more  nnifonnly  by  means  of  pretf«tire.  M.  Duboe<]  therefore  con- 
atriicted  a  shallow  cylinder  of  niotal.  closed  at  one  end  by  the  motallic  mirror, 
and  at  the  otiicr  by  a  flat  plute  of  bnu«,  having  in  its  center  a  eto|>cock 
which  we  could  attach,  by  means  of  a  rubber  tube,  to  a  little  hand  pump.  This 
pump  could  T>e  made  either  to  condense  or  rarefy  air.  If  the  rubber  tube  wtu 
attw.ihetl  trj  the  pump,  arranged  aa  a  oondeiu»er.  a  fi^w  strokes  of  the  piHtmi 
enificed  to  oompretw  eufficiently  the  air  in  the  slialiow  cylinder;  the  mirror 
became  ninru  niid  more  I'onvex,  the  cone  of  rol1ect(-«I  rays  btKrume  niont  and 
more  open,  and  iu  the  image  on  the  screen  the  design  on  the  back  of  the  mir- 
ror became  more  and  more  di^tiuct.  Our  Japanese  mirror  when  thuo  trcatcil 
gave  very  fine  images,  and  the  copy  which  we  had  made,  and  which  gare  no 
resnlt  as  ordinarily  e.\pcnmentcd  witli,  now  became  a  mogio  mirror  as  perfect 
aa  any  of  tliofe  which  Professor  Ayrton  bad  exhibited  before  ns.  A  mirror  in 
brass,  nickel  plated,  on  whow  back  was  soldered  tiu-platc  figures,  around 
who^  bfirderm  were  cut  linos,  became  very  magical  by  pressure,  and  gave  the 
design  on  its  buck  in  light  surrounded  by  dark  borders. 

"This  is  what  I  call  the  po/iifii>$  ima»je.  We  can  also  obtain  the  Hfgatii*e 
ima^Of  or  the  invcrK  of  the  preceding  one,  l»y  rarefying  the  air  in  the  shallow 
box.  To  do  this  wo  linTc  only  to  attach  the  rublier  tube  to  tho  pump  arran;if«l 
aa  an  urdiuary  air  )>unip.  On  now  working  the  piston  the  air  iu  ihc  shuUuw 
box  is  rarefied;  the  mirror  becomes  concave;  the  cone  of  the  divet^ng  refi«cted 
rays  closes  up;  t)ie  image  of  the  design  is  rcdncod  iu  e^izc.  changes  itti  appcanincc. 
and  becomes  an  image  of  the  design  on  the  bock  of  the  mirror;  but  tliis  now 
shows  in  shade  edged  with  bright  borders. 

*'  Theee  experiments  require  an  intense  light.  A  jetof  coidgasisinstifficient, 
but  tho  oxyhydrogen  liglit  is  sufficiently  intense.  We  intercept  it  with  n  wrcen 
fierforated  with  a  small  hole,  so  that  thu  diverging  pencil  which  falls  on  the 
mirror  may  not  spread  too  much.  The  mirror  is  mounted  on  the  t'fp  of  a 
culuniu  eo  that  it  can  be  miulo  to  face  in  any  reipiirod  diroction.  The  effrnts 
are  most  brilliant  and  the  best  defined  when  wo  experiment  with  the  rays  of  the 
Bun.  When  wo  expose  the  mirror  to  the  beam  of  the  porU'-luniierti  it  is  gener- 
ally nut  entirely  covered  by  the  light;  in  this  case  it  is  best  to  use  a  diverging 
beau,  obtained  by  means  of  a  lens  placeil  between  the  porte-ltimiire  and  the 
mirror. 

"Thns  wo  have  seen  that  we  can  uow  make  copies  of  the  Japanese  mirrors, 


MISCELLANEOUS  TRICKS  OF  AN  AMUSING  NATURE.  431 

some  of  which  may  be  magical^  bnt  all  may  be  rendered  so  by  making  them 
covers  of  the  shallow  box  containing  either  compreBsed  or  rarefied  air.  This 
pressure  box  and  its  mirror,  made  in  tlie  Japanese  style,  certainly  forms  one  of 
the  most  cnrious  pieces  of  apparatus  which  is  to  be  found  in  the  cabinet  of 
physics. 

'*  We  shall  not,  however,  stop  here.  One  of  these  days,  while  our  mirror  is 
magical  under  the  influence  of  pressure,  we  will  take  a  cast  of  its  surface,  and 
then  reproduce  this  by  means  of  galvano-deposition.  This  surface  will  have 
all  the  irregukrities  of  that  of  the  magic  mirror,  and  will  produce  by  its 
reflected  rays  the  image  of  a  design  which  no  longer  exists  on  its  back." 


BOOK  V. 

PHOTOGRAPHIC  DIVERSIONS. 

CHAPTER    I. 

TRICK    PHOTOGRAPHY. 

LAVATER'S  APPARATUS  FOR  TAKING  SILHOUETTES. 

This  is  not  a  photographic  diversiou,  but  it  is  so  interesting  and  so  mach 
of  a  historical  curiosity  that  we  reproduce  it  here.  When  first  introdnced, 
the  silhouette  attracted  the  attention  of  the  learned,  and  was  regarded  as 
cue  of  the  wonders  of  the  age.  Lavater,  in  his  celebrated  work  on  physiog- 
nomy, describes  an  accurate  and  convenient  machine  for  drawing  silhouettes. 
The  engraving  is  almost  self-explanatory,  "The  shadow,"  says  Larater,  'Me 
projected  upon  a  fine  paper,  well  oiled  and  dried,  and  placed  behind  a  piece  of 
plate  glass  supported  in  a  frame  secured  to  the  back  of  the  chair.  Behind  this 
glass  the  artist  stands,  and  holding  the  frame  with  one  hand,  draws  with  the 
other. "  A  caudle  was  used  to  furnish  the  necessary  light.  The  proportions  of 
the  silhouette  must  be  judged  principally  from  the  length  and  breadth  of  the 
face;  a  correct  and  well-proportioned  profile  should  be  equal  in  breadth  and 
height.  A  horizontal  line  drawn  from  the  point  of  the  nose  to  the  back  of  the 
head  (provided  the  head  be  erect)  should  not  exceed  in  length  a  perpendicular 
line  which  extends  from  the  top  of  the  head  to  the  junction  of  the  chin  and  hetid. 
All  of  the  forms  which  deviate  sensibly  from  this  rule  are  so  many  anomalios. 


8PBCI11BNB  OF   BILH0DBTTK8  OBTAINKD  BT  LAVATBR. 


» 


I 


n  rapport  of  tlwee  obscrvHtions  T^iviiter  gives  a  namljer  of  specimens  of  sil- 
ItDiiettea,  and  inmsts  Dpoii  tlio  conclusion  which  ho  deducea  from  iht^ir  etady. 
We  take  a  few  exiimplfw  of  Uiriii.  In  Ko.  1  Tjtivater  sees  nn  upright  pouI,  an 
vreti  temper^  tnsto,  and  frankness;  in  No.  2  the  contour  of  the  nose  carries 
the  iufallilile  mark  uf  a  good  tcMiij>ur;  iu  No.  3  wo  have  clearuuaa  of  jndgiiioiiL 


piioTonRArnv  rpox  a  rlack  fiROum). 


I 


Some  of  tlic  moHt  interesting  trick  pliotogmplis  are  obtained  bj  the  use  of 
3  black  background,  In  brief,  the  proceM  consists  in  Jimitiog  the  field  of  an 
■ihjectivo  Aoai^  In  ]>re>tcrve  intiu-t  for  Knbh'e(|iii'iiL  expuAitrpx  th(>  uiuisimI  portion 
of  Ibe  penBitizLHl  plate,  and  to  he  nMo  to  obtain  ii|wu  tlie  latter  bucIi  combina- 
iione  rw  umy  be  doRired  of  any  riiiiiibtur  wlmUfVHi'  of  miwcwHivo  jjows.  The 
Annexed  dlagmm  shovns  tbe  arrangements  whicli  may  be  used.  Kos.  I.  to  III. 
«re  tlte  ones  most  frecjuently  used,  and  "Sa.  IV.  jicrmits  uf  taking  a  number  of 
photographa  analogous  to  the  one  that  wc  rcprodace  in  our  aeoond  engraving. 


t  Hi      I.     li.\l-L\AMiiltY    l>tAII11.\M. 


Where  a  Itnwding  girl  is  roprefwntcd  as  a  statuotte  upon  a  tsible,  the  operator 
is  seen  in  the  rear,  inanipnlating  tbe  rubber  bulb  ivhieh  conlrolB  the  shutter. 
In  Fig.  3  ia  shown  a  picture  taken  in  open  daylight,  using  as  a  blm-k  background 
tbe  oitening  of  a  large  ot>mh  house;  as  a  screen,  a  piece  of  blackeneil  canJboard 

.         was  used,  as  is  showTi,  snpporteil  by  a  violin  stand  to  the  right  of  the  6gnreB. 

^^  Now,  if  we  cloeely  examine  the  child  who,  in  front  of  tbe  cart,  is  assiatiog  in 
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the  deliver)'  of  his  own  heud,  we  sliutl  ftni}   tJml  it  h  traverwil  vertically  byj 
lino  of  sliodowe,  indicatiog  tliat  a  slight  veil  was  prodttoed  at  the  tint  expo«ni 
upon  all  that  portio>i  of  plate  that  was  exposed   by  the  incomplotely  dmuii 
sbiittor  of  tho  frame.     If  the  plate  had  been  entirely  exposed  it  would  be  dif- 
ficult to  susyiect  anj-thing. 

Tho  ap]karatiis  for  producing  the  compoeit«  photographs  upon  a  blaok  back- 
ground is  very  simple.  .\  Mm^ltoUMl  pietie  of  oardlMMinl  is  provided  with  nn 
aperture  nearly  correHiKmiling  to  the  plaoe  preserved  in  the  definitive  picture 
for  the  ubjwt,  heiul,  buHt,  etc.,  that  one  dosirnt  to  iwilatn.  Thie  ecreon  is  slid 
into  thfl  fintt  fold  nf  the  bellows  of  the  cimem,  that  is  to  say,  very  close  to  the 


nU.   0.-ANUtUI>it   l>K4.'AFlI'A-l'IOJI. 


iiHitiznl  plate,  anil  at  tlie  moment  of  fnuiwing.  tho  potiitiou  of  Uie  apparatut 
'Ib  so  reguluti'd  us  to  niiiko  the  itniigo  of  the  Hiibjnnt  appear  through  the  aiH>r- 
tunw  ill  till)  N-nH-ii  uiid  in  tlin  pnijKr  iHij^ltion.  I'lue  prot-etu  itt  the  nio8t 
rapid  and  is  the  surest.  No  rellootioii  it>  any  longer  potuiblc.  umi  the  preserva- 
tion of  tho  pliitc  \%  »1>8(ilate.  What  w  no  lei^  advitiiti^ieoaft  it  llm  Bharpne««  of 
the  outline,  which  permit*  of  the  most  <lclt4-iitc  junctionB;  Buch  sharpness  i* 
inversely  proporliout?d  to  tho  ili)«tanc«  thut  Bopurntiw  Die  screen  from  the  sensi- 
ti/G-d  plate.  We  prc^ut  n  numlwr  of  engravings  of  pbotographd  taken  upon  a 
bhick  background. 
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Onr  next  eagranng  repreeente  a  dccupitation  by  means  of  a  saVr,  and  it  ie 
taken  bv  meann  of  nn  exposure  tn  uiiicli  the  hoad  vme  pliicod  upon  n  block, 
the  giibject  iDclining  forward  upon  hU  kneee.  and  the  diaphragm  occupyia;; 
(ibont  two-thirds  of  llic  plate^  complotcly  motikiiig  the  body  up  to  the  neck. 
Then,  without  chau^iiig  the  position  of  the  a]>paruttie,  Uio  diaphragm  is  placed 
on  the  other  aide  in  order  to  conceal  thts  heiid,  antl  the  body  is  photographed  in 
the  Beeond  iKwitioii  along  with  tlic  perBon  roj>rei*entinfi  the  executioner.  It 
wnnld  have  been  iwseiUip  by  n  third  expoeiiro  to  so  arrange  things  as  to  make 
the  exeuntioner  the  decapitated  person.  Jty  the  same  proce«(i  the  foUowhig 
trick  photogrsphB  are  nmde. 


Flli-     II.      M\>     iS    A    IHrm.K, 


The  8aved-o1T  head  is  one  of  the  Ix-et  of  tliene  photographs.  Fig.  10  gives 
the  eamc  iiulividual  phon»gnjphcil  mire  on  two  dilTci'ent  scales.  This  kind  of 
retluction  givus  I'ery  a^toniKhiiig  roitiilu. 

The  moat  curious  illusion  of  nil  k  the  ouc  in  which  a  man  is  seen  inuide  of 
a  bottle.  The  individual  represented  was  first  ]ihotogniphed  on  a  Buftiniently 
reducctl  scale  to  allow  him  to  appear  to  enter  liie  bottle.  'I'be  ili«]dir.ijriii  whh 
arranged  around  U)e  subject.  The  hotUe  wus  theu  photographed  ou  a  large 
scnlc,  and  the  result  ie,  the  man  id  eeen  in  the  bottle. 


Manj  years  ago,  in  the  old  wet-uollodioii  days,  a  well-known  p}]nt/>grhpti«r 
WHS  one  day  siirjiriswl  liy  the  visiUition  of  u  spirit.  Tbe  apparition  did  not 
make  ite  appeiirance  tluring  the  nocturnal  koun,  as  ia,  wo  liuvo  been  given  Ui 
uiidiTBtand,  t!io  cuaUrni  of  tlicec  Indies  and  gentlemen  from  tlie  other  world, 
but,  £tnuigi>ly  ouough,  iu  broml  daylight;  and  uul  by  \m  bedside  to  disturb  lita 
{tcacoful  slumber,  bnt  upon  tlio  photograpb  he  was  in  Llie  act  of  prodiiciDg. 
Had  tlii^  gentleman  been  of  that  iofl-braiuud  kind,  so  easily  gnIM  by  tJie 
profceHionid  ftpiritualittt,  it  is  [masJble  that  lie  would  not  Imvu  dune  what  he  did. 
which  was  to  make  a  thorough  and  scientiHc  examination  as  to  tho  probable 
cause  of  the  plienomi^non.  The  ukhi  wasthix:  A  gentlenian  fitter  had  been 
taken  in  the  usual  niannc-r  upon  a  collodion  plate.  Upon  taking  a  |>o^tivc 
print  from  lhi<  TH^gutivc,  ho  wiu  onrpriMtd  to  find  a  dim  whiUi  Ugnnr  of  a  litdy 
apparently  hovering  over  the  nuconseions  sitter.  Upoir  examination  of  the 
negativo.  thu  image  or'tho  figure  was  also  visible,  but  uo(  so  jilaiQly  as  in  the 
positive.  Thu  explanation  of  the  whole  matter  was  Koon  ttiade  easy.  In  those 
days  glass  was  not  so  cheap  as  at  present,  and  all  now  or  qwiled  n^ativcs  wens 
cleaned  off  and  freshly  prepared  with  collodion  for  further  um.  In  this  cue 
the  glass  had  previously  sup[)ort(?d  the  negiitive  imngB  of  a  laily  drt-ss^l  iu 
whit«.  Some  chemical  action  had  c^identIy  taken  place  between  the  image 
and  the  glass  itself,  turning  the  latter  slightly  yellow  in  some  [tarto.  This 
faint  yellow  image,  altlioiigli  hanlly  visible  in  tlic  negativo,  had.  being  of  a 
non-actiulc  color,  given  finite  a  distinct  image  in  the  p«jsilive.  Tho  caiao  was 
not  an  isolntod  one,  aa  tlieso  spirit  photographs,  as  tliey  were  callnl.  often 
made  their  appearance  when  old  negatived  were  cleaned  and  the  glacis  used 
again.  The  precise  action  producing  the  image  has  never,  we  think,  been  sat- 
iafactoriiy  explained.  It  could  often  bo  made  more  dhitinct  by  breathing  on 
the  glass.  We  do  not  know  if  any  enterprising  humbug  ever  took  advantage 
of  this  method  of  produuiog  spirit  photographs  to  extort  money  fn>ni  the 
unwary,  but  aliout  ten  years  ago  a  work  was  published,  enlltleil  "  f'linmit-K*  of 
the  Photographs  of  Spiritual  Beings  and  Phenomena  Invisible  to  the  M:itt,Tiu] 
Eye,"  by  a  Miss  Hnughton.  In  this  a  number  of  rejiroductiane  of  photo* 
graphs  of  "spirits"  were  given  with  a  detailed  explanation  of  how  they  were 
ohtjunL-d  and  the  difKcultit-'s  attending  their  production,  the  "spirits'^  being 
apparently  of  very  independent  natnree,  only  making  their  appearance  when 
they  felt  so  inclined.  It  is  quite  iKwsihIo  that  a  i^erson  entirely  ignorant  of 
photographic  methods  might  be  IihI  into  the  belief  that  they  were  actually 
photographic  images  of  the  dead,  bnt  we  fear  that  the  book  is  hanlly  well 
euongh  written  to  deceive  the  experienced  photographer.  At  certain  and  most 
unfortunate  periods  in  the  prooe«s  euiployed,  some  of  the  plates  had  accnven- 
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lent  habit  oi  sUjipiDR  into  tbo  wusbinj;  tauk  and  there.  According;  to  the  anthor, 
beuotiiiiig  iitU'rlv  riiiiiwl;  alno  wo  lem-ri  that  maiiv  were  ruined  by  l»eing  aoci- 
deotally  BmuUjred  by  the  pliotognijiher'u  Qngeru.  We  should  luit,  we  fear,  have 
n  very  high  upitiiuii  of  an  ojierator  who  whk  in  ttio  constant  habit  of  "Hcntidg- 
hig"  negatives  with  his  fiugers  ao  as  to  entirely  spoil  tliem,  nor  can  we  quite 
understand  what  brand  u£  phitos  woa  used  that  "got  spoiled  by  falling  into  the 
water.*' 


A  '*«pi«rr"  I'uoTiHiiiAi'n 


It  tH  not  difficolt  to  explain  how  these  pictures  were  prodnced.  There  arc 
quite  a  niimbtT  of  methods.  Witli  a  weak-iuindcd  sittor,  over  whom  tlic  oper- 
ator had  couiplete  control,  tbo  matter  would  ha  in  no  wise  a  dil!icult  oue.  It 
wonlfl  tbuii  only  bo  nwessury  for  the  "  Hpirit,"  siiilably  attiretl  for  tlio  ocwision, ' 
to  apin-ar  for  a  few  sewnde  bcbiod  the  sitter  during  the  exposure  and  be  taken 
slightly  out  of  fortie,  m  hh  not  to  apjwur  Uhj  corjMjnMil. 

If,  however,  tho  sitter  be  of  another  kind,  anxious  to  discover  how  it  was 
dune  and  mi  tbo  idorfc  fur  any  dweplivi-  pnictiot's,  the  method  deBcril>ed  would 
be  rather  a  risky  one,  as  lie  might  turn  round  suddenly  at  an  inconvenient' 
moment  and  detect  the  modun  ojterandi.  In  such  a  caec  it  sometimes  becomes 
necvBSury  to  tind  some  other  method  where  it  would  not  be  requisite  for  the 
**  spirit"  to  make  its  appcanknce  during  tbo  preeence  of  the  sitter. 

Tho  ghoetly  image  can  le  prepared  upon  the  plate  either  before  or  after  the 
exposure  of  the  sitter.  The  method  is  this:  In  a  darkened  room  the  dntjied 
4gure  to  represent  the  spirit  is  ^Kised  iit  a  spirit-like  attitude  (whatever  that 

as 


SniirT   PICTTUKK. 


imajros,  tlie  "npirit  "  tnixcd  up  with  tlio  Qpure.  TUo  "spirit"  should  be  as  in- 
di8tin<;t  m  possible,  a9it  will  then  bolo&seasr  for  the  subject  to  diepnte  the  state- 
ment that  it  is  tlio  Kpirit-form  of  liis  dead  and  gone  relative.  Some  amount 
of  discretiou  iu  lliis  part  of  the  performance  must  be  used,  we  f&niiy,  otherwise 
theaame  disaster  might  hnppeu  as  did  to  a  spiritualist  sorae  little  time  ago. 
An  olderly  icrentlemaii  had  nomo  for  a  si'auw,  and,  after  some  mysterious 
maneuTera,  the  gentlemjiii  was  informwJ  timt  the  spirit  of  his  mother  waa 
there.      "ladeed!"   replied  the  gentloman,  somewhat  astonished.      "What 


TKIC/r  PI 

do«  she  «ay?"  '*Slie  says  ahe  will  see  you  eoon,"  informed  the  medium. 
'*  You  aro  getting  old  uow  and  muat  soon  join  her."  *'  Quite  right,"  replied 
the  uld  geutlenmn ;  "I'mguing  round  to  her  house  to  tea  to-uight'" — Total 
oolls|ise  of  spiritualist. 

Fluoreecent  substances,  euch  as  bisulphnte  of  quinine,  can  also  he  em- 
ployed.    This  cnmpoiinil,  Hlthoiipb  nlnmst  iiivij-ible  to  the  ovo,   jihotographs 
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nearly  black.  If  a  white  piece  of  paper  be  painted  with  the  Rnb*tanf«,  except 
o»  certain  parts,  the  latter  only  will  appear  white  in  the  picture. 

We  ho|>e  that  it  will  not  be  inferred  that  we  desire  to  explain  how  to  deceive 
jiefiMinti  with  regard  to  j)liotographB  of  "spirita,"  for  this  is  not  sii;  we  only 
hofie  tliat  they  will  l>e  made  merely  for  amuoenient,  and,  if  poBciiblei  to  expose 
pofBOHB  who  practice  on  tlie  gullibility  of  inexperienced  iierBons. 

The  engraving  on  page  436  is  u  roproductiuu  uf  a  "epirit"  photograph 
amde  by  a  pbotograplier  claimiug  to  be  a  "tipiriL  photographer,"  luid  to  faavo 


the  power  to  call  tlieoe  ladiefi  ami  gentleman  from  tiia  "  vaeiy  deep  "  ami  iiiake 
them  improsa  their  iuisge  upon  the  BeiiBitized  place  by  the  sitie  of  tlie  portraits 
of  their  living  rolativca. 

FortuDately.  however,  we  were  in  this  case  able  to  expose  the  fraud.  Mr. 
W.  M.  Murray,  a  prominent  mtunWr  of  the  Society  of  Aniatctur  FMiotogra- 
pliers  of  New  York,  culled  our  attention  to  the  similarity  l}etwecn  ono  of  the 
**8pirit**  imngcK  niid  a  portrait  painting  by  Sichcl  the  artiat. 


PAOmKO   nv   EC.    SK-ttRU 


A  reprodnclion  of  tlie  picture  is  giren  herewith,  and  it  will  be  seen  at 
ontw  that  the  '■  spirit"  imajfo  i»  copied  from  it. 

In  a  rocftiit  nmtilipr  (if  "  Tim  AiintndiHii  Pliotograpliio  Journal  "  we  read  of 
the  following  novel  method  of  making  6o-called  "  spirit  "  pliotogmphs:  "  Take 
a  negative  of  any  oupjiosed  'spirit*  that  is  to  be  represented,  put  it  in  the 
printing  frame  with  the  film  sida  out;  lay  on  the  glass  si<lo  a  piece  of  ]iliiLiiii>- 
t^'po  paper  with  the  sonHitive  siilu  up;  clamp  in  place  tlie  back  of  the  iirintiiig 
frame  and  expose  to  the  sun  for  half  a  minute.    Now  place  in  the  printing 
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frame  the  negative  of  another  person  to  whom  the  *  spirit '  ig  to  appear,  and  o\er 
it  put  the  previously  exposerl  slieet,  tilni  siile  ilowii;  expose  to  tbo  fiun  for  two 
miniite«  until  the  ima^  is  faintly  spon,  then  licrelop  in  the  UHual  way,  and  the 
bhirred  'spirit  *  phoutgraph  will  !ip[ic>Hr  faintly  tooiio  diduorJirucLly  beliiuJ  the 
distinct  image.  Sheets  of  i>aper  witU  different  ghoet  exposures  can  be  prc- 
pured  bcforolmiid." 

"  Spirit ''  pbotographB  might  easily  be  made  bj  means  of  Profeaaor  Bocnt- 
gon's  nowly  discovered  procwea  of  im[)reaeiug  an  image  upon  a  photographic 
dry-|]lnte  without  uncovering  Uie  shutter.  The  process  would,  however,  entail 
considemble  expense,  and  wouUI  necessitate  the  uw  of  ttu  luucti  cokIIv  upparatua 
that  we  will  content  onraelves  with  the  simple  mention  of  tlie  poBsibility. 


ARTIFICIAL  MIRAGE. 

The  mirage  is  a  well-known  natural  phenomenon.  c«pecially  in  tropical  coun- 
tries. Our  ongraring  ehowe  an  int^rosting  experiment  which  pormita  of  repro- 
ducing a  mirage  by  photography.  A  very  eveu  plat«or  sheet  iron  is  taken  and 
placed  horizDUtatty  upon  two  Bupports.  Tlic  plato  is  heuU.'d  very  uniformly 
and  sprinkled  with  wmd.  A  email,  painted  Egyptian  landscape  ia  arranged  at 
one  end  of  the  plate,  and  the  "  eye  ^*  of  the  photographic  instrument  is  ao  placed 
that  the  visual  niy  may  bo  8Aid  to  graze  the  plate.  The  mirage  can  be  photo- 
graphed a«  shown  in  our  engraving. 


DUPLEX   PHOTOGRAPHY. 

The  following  very  ingenious  metliod  is  pointed  out  by  M.  U.  Dae,  of 
Qrenohle.  It  consists  In  making  use  of  a  spw-nd  frame  which,  inBtoad  of 
having  a  sliding  shutter,  is  provided  with  two  shutters  chat  ojierate  like   llie 

leaves  of  a  door.  These  shutters,  B  B  (Fig.  I). 
pivot  upon  two  vertical  axes,  A  A,  whose  upi>er 
extremities  project  from  the  frame  so  that  they 
can  be  maneuvered  from  the  exterior.  As  the 
shutters  must  join  very  accurately.  M.  Due  afl^xoB 
osbeiftoe  pa]>er  to  thoir  edges.  A  sliding  steel 
plate,  K  D,  penniis  of  keeping  the  two  slmttera 
cloeed  before  and  after  exp'wure.  This  is  removed 
when  the  frame  in  in  the  i-jiniera. 

The  ground  glass  is  divided  into  two  part*  by  a 
pencil  line  that  exactly  tallies  with  the  junction 
line  of  the  shuttera.  The  subject  ia  focused  on 
one  of  the  haWec  of  the  glass,  and   then   the 
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Oorre«ponding  side  of  Uie  frame  in  umnattked.     After  0Ipoi^Il^e   the   model 
cbangee  place,  and  then  the  other  6\de  of  the  fmmo  is  opened. 

The  photograph  reproduced  in  Vig.  2  wa«  taken  in  this  manner.    It  L'ontaiiic 
throe  repreeentatioiiB  of  the  same  iwrsoa.     The  easel,  Bio6\,  and  artist  having 


no.  t-con  or  a  raoTOOHArn  bhowixo  thk  samr  I'KitHOW  Tuaiew  rbpkatkh. 

heen  arrange*),  an  image  ie  taken  on  Uie  h'ft  Hide  of  tbo  plate,  then  tho  painter 
moTCfl  his  poeition  to  tbo  right  and  a  eccond  exposnrt;  it>  niiutc.  Thi' jiortrait 
on  tho  eosol  is  that  of  tbo  Bauo  pomon.  but  was  taken  afterward  on  the  jtonitivo 
l>v  meantt  of  the  negative  and  a  vignettcr  (Fig.  3). 

Tht'  other  photograph  (Fig.  4)  i»  likewise  very  enrioiis,  aiul  was  ukcn  with 
the  same  apparatus.  A  hat  vm  fixe*!  firmly  to  a  hood  re^t,  and  tbu  eainc  ptTson 
tlien  glided  nnder  it  and  preeent«d  his  two  profiles. 


WW.   SL-VIUNETTHIL 


Tho  aransing  exaoiptcs  of  illnsive  photography  which  we  show  herewith  are 
<lao  to  Mr.  Frank  A.  Gilmore,  nf  Auburn,  U.  I.  Tho  camera  is  so  Arranged 
tbiit  ijie  pictures  which  arc  roprciliKxwl  surest  the  Btory  of  Dr.  Jekyll  ant]  Mr. 
Ilvile.  The  porter  witji  the  «if-k  an<l  tho  gentleman  who  is  about  to  give  him 
mine  money  arv.  one  and  the  eanio  perBoii.  Tho  pedestrian  is  walking  with 
himself,  and  the  fi^htor  in  preparcfl  to  annihilate  binitielf. 

The  motluifi  nf  proiliiring  the  iUnBion  is  vprj-  simple.  A  hlack-lined  box  is 
lUte<l  to  the  bnek  of  a  "  kodak  "  or  any  other  oaraora;  the  front  of  the  box  is 
closed  by  two  doors.  Ou  0|K.'ning  one  door  a  picture  may  be  taken  ou  one 
8ide  of  tho  plato;  on  clasing  this  door  and  opening  the  other,  tho  otlier  luUf 
of  the  plal<'  is  ready  for  exposure.  The  subject  poses  in  one  iMwition  and  his 
photograpli  is  taken  with  one  door  open,  care  being  taken  to  bring  the  figure 
within  half  of  the  area  of  the  sensitixed  plate.  A  good  finder  enables  this 
detail  to  \te  attondwl  to.  Then  one  door  is  tOoned  and  the  other  is  opened,  and 
the  expoenre  of  the  other  half  of  the  plate  is  accomplished.  The  plate  holder 
is  not  removed  during  the  dnal  exposure-     If  poasible,  inHtantaneons  pictures 


The  picture  is  made  in  the  foUouriug  war:  A  table  ia  prorided  vith  a  top 
having  n  pnrtitm  of  it  niuvub]o  at  B.  The  ]icn>nti  whose  hetul  is  to  bo  photo- 
graphed eita  in  a  chair  ;in<Iernefith  tlic  table.  ']*he  board  is  removed  to  allow 
the  |)cnK>n's  hcaid  to  po^  iibove  the  table.  The  hoard  m  again  placed  in  poei- 
tiirn  on  the  uible.  and  the  closer  the  perAoire  neck  litA  tht>  liole  in  the  table  the 
bettor.  The  camera  i»  arrnngctl  with  a  box,  m  in  tlie  ilhiBion  we  have  just 
described ;  but  in  thia  caw  the  camera  is  tunied  so  that  the  two  doont,  C  and  I>, 
open  lip  jHid  down  instwid  o(  sldewiivs.  The  cunicra  is  raised  or  lowered  until 
the  c!rack  butwi-on  the  two  doitni  of  the  box  ix  no  a  level  with  tlie  edge  of  the 
table.  The  npper  door,  (J,  in  tlic  box  is  o])ened  wide,  iiu  ajj  to  cxjiotie  U*  the 
genttitized  plate,  when  the  shutter  ia  worked,  tbo  head  above  the  table,  and  all 
of  the  objiTttf  within  the  range  of  the  lene  aWvc  tlie  edi;e  of  the  tabic. 


PHOTUnHArillNQ   *    lUllAN    UKAD   LVQS   A  T.UtlJL 


THICK  PBOTOOlUrUY 
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OtAGRAU  BUOWIxn   APFAOATHB. 


After  iiiakJug  these  arranj^mont^i  an  oxjH»Kiiru  ih  tniulc,  tlmii  tlie  {lenion 
who6e  bead  ban  been  phiiUigitiiihed  is  nu  Inngur  rei^itiired.  Tbe  tup  duor,  C, 
is  DOW  closc-d.  nnd  the  buttom  door,  I>.  u  opened  wida.  By  thiif  meaim  tho 
upper  piirt  of  the  plate  id  jirotucte*]  frnm  h  sf-coiid  oxpoititre  luid  luttvco  tbe  wny 
clear  to  expose  tbe  lower,  and  aa  yet  iinox|K)eed,  part  of  tlic  plato.  The  sbuttor 
18  agrtiii  openeil,  and  tbis  time  everytliing  in  ranpo  of  tbe  lens  Iwlow  the  edge 
of  tbe  table  ih  photograpbed,  and.  of  coiirse,  does  notsbow  tbf  person  imder 
tbe  table.  Tbe  ilhietnitiou  wbie-li  we^rcsuB  well  as  tbe  diii;;raiu  sbowing 
bow  it  may  bo  produced,  an-  tbe  work  of  Mr.  Junies  Burt  Snialley,  of  Kay 
City,  Mieh. 


PHOTOfiKAPHING   A   HEAD  ON  A  PLATTER. 

We  bave  already  abowu  bow  a  photif^rapli  may  be  niade  iijhju  a  table,  and 
we  now  sbow  how  one  can  easily  take  pictures  of  tbe  Hunie  persnn  in  different 
attitndeB  on  one  plate.  This  trick  is  performed  by  Mr.  Fmnk  (lilmore,  of 
Auburn,  R.  T.    PictttreB  mado  \\i  tbiti  niiuiner  »cem  extretm-ly  pu/./.Iing,  wbeii  in 


auAp  or  1.ADV  rUL>iouicAj-iua>  on  a  ri^ri-uu. 


Tlie  mode  of  opcrnting  in  this  cufle  la  very  nmplo.  ami  we  aw  inil;bt«I  to 
** /^rt  -Vfl/ttre"  for  the  deecription  of  the  method  employed  hy  M.  Bracq. 
The  pbotogruphic:  nppuratug  Iwiiig  Btispeuded  at  a  few  yardw  fron.  cue  floor  of 
the  room,  in  ttuch  a  way  an  to  ruiider  the  g-round-glaiBfi  horizoutal  (day.  between 
the  two  Bideg  of  a  double  ladiler — a  combination  that  permits  of  eaay  focuaing 
and  putting  the  plates  in  place),  there  ia  spreud  u\k>t[  the  floor  a  piece  of  wall- 


•  From  "  Pboto^TBphic  Aiuustmunn*."  by  Walter  E.  Woodbarj-. 


i 
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paiior,  about  six  feet  in  length  by  five  feet  in 
nidth,  at  tlie  bottom  uf  which  u  waiiucot  hw 
been  drawn.  A  Isildor,  a  U«  picluree,  a  ntntii- 
uttc,  and  a  buCile  are  w  armugMl  ha  to  gite  an 
observer  the  illuuiou  of  tlic  wall  of  a  ruom — that 
uf  a  diniDg-room,  for  iimiauce.  A  bummer.  _ 
some  nails,  etc..  are  jiliced  at  tbe  {trojier  {loiuts.  I 
Finally  a  flvo  by  two  a»d  ono-lialf  fi»ot  board, 
trj  wliiuh  a  piece  uf  (»r|i»t,  a  cardboard  plat«, 
vXti.,  have  been  attached,  is  placed  iindnr  the  foot 
uf  a  chair,  which  thoti  ^letim  to  rcat  upon  this 
false  flour  at  right  angles  vrith  that  of  the  roou. 

Everything    being    ready>  the  oiwrator  lic^ 

dovQ  <|uietly  ill  the  midst  of  the^  object*},  &£- 

■nmes  a  frightcnod  expresition.  and  w-mXa  nntil  the  shutter  announeeti  to  birti 

that  he  may  leave  his  not  very  jiainful  position.     This,  evidently.,  is  merely  mi 

example  that  our  readers  will  be  able  to  modify  and  vary  at  their  will. 


VXU.    S.-AItRAX0EME»T    OF 

O&HBRA. 


NEW  TYPE  OF   PIIOTOOHAPHIC   PORTRAIT. 


Our  en};ravin^  FihnwH  H  n^'w  tv|H!  nf  photographic  ]>orimit  wliiLdi  gires 
Affect  of  a  miu'ble  bust.  The  model  is  placed  Iwhind  a  hollow  column  or  thin 
pedestal  of  painted  wood.  If  it  is  desired  to  repreeent  a  man  in  olaaac  cos- 
tume, a  helmet  of  white  cardboard  is  placed  upon  the  modol^s  head.  hi»  hnir  and 
face  is  whitetieil  with  rice  powder,  and  thoac  portions  of  the  body  it  is  desired 
to  render  risible  arc  fturrounded  with  white  flannel.  The  backgronud  should 
be  formed  of  black  velvet.  After  the  negative  i&  developed,  the  figure  that  it  is 
deeirod  to  preeorre  is  cut  around  with  a  penknife,  and  the  arms  and  all  the 
porUotifi  that  are  not  wanted  are  scratched  out.  The  glass  time  lieconiea  traut*- 
parent  when  the  scratching  has  been  done,  and  in  the  positive  the  bust  stAnds 
out  from  the  backgronnd. 


MULTIPLE  PORTRAIT. 

[e  portrait  which  we  reproduce  wju  taken  hy  a  photofj^apher  of  Constan* 
Mr.  Baboudjian.     The  subject  of   the  photograph  is  repreecnted  a 


rui.   I.-RBPBODOCTtO)i  OV  X  I'HOTOOaAFn  OK   &  MGLTIPUL  FIATS. 
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riu.  9.-  uuuiiAif  snow- 
mo  TUB  ARRANOKMEXT 
Of  THE    APrARATCS. 


'iiimlwr  of  timett,  an  thut  tho  whole  preeents  the  aspect 
of  a  number  of  perw^iis  Kbiiiiling  in  a  line.  Two  mir- 
rors, A  and  It,  are  placed  parallel  to  each  other,  ami 
uro  60|wmted  )iy  tin  interval  uf  about  two  Svei.  In 
Llie  narrow  corridor  thuf  formed  be  pliu»8  the  sob- 
jcct  to  be  phouigraphed.  One  of  the  tnirmrs  must 
be  a  little  tailor  than  the  other,  and  the  apfiaratuK  ii^ 
tnmed  toward  the  shorter  one  and  is  slightly  iiiirlinp"! 
toward  the  floor.  The  mirrors  are  without  frainoiv. 
The  result  of  this  arraDgemeDt  is  shown  in  our  on- 
(Travinp,  the  sanie  pereon  Iwitii*  reprewnted  a  nunibt-r 
of  tiniee.  There  is  consideruble  ditficiilty  in  lighting] 
the  subject  properly. 


or  imuf^g  will  roaalt  In  the  proroi^B  c>f  tlie  pbotoffraphy  which  ire  illnstrate, 
ailvuitUtge  in  taken  »f  tliia  lo  iiriMluci!  uL  ono  fxposnrf  n  Jimiiljer  of  diffcrcDt 
TiewB  of  the  eume  subject.  The  persou  to  bo  photograpbed  ut^  with  the  Inick 
t'l  thu  iiiKtruiiiont,  whilo  in  front  nf  t1u>  imv  nre  two  tnirrurs  Rct  nt  the  desired 
nngici!  to  each  other,  the  inner  eilj^eit  toucbiug. 

In  the  ease  illustrated,  thuse  luirmrH  are  incliiicii  at  au  unglo  of  tievcuty-two 
sfi;  four  images  are  produccil.     The  cx|io«iu'o  i^  inmlo.  and  on  tho  n(>^'ii- 
iippeiire  not  only  the  ImicIc  view  of  the  siihjwt,  liut  alwt  the  four  reflected 
images  in  profile  nnd  dilTereni  thiY?e-r|iiurter  pn^itioni;. 

The  conrgcs  tiikeii  tiy  the  rays  of  lij;ht  arc  dotcrmined  by  the  law  that  the 
le  of  inctdi'ucu  is  fijiuil  to  llio  nnglo  of  rt'flwtiun.  lu  tho  diiigram  the  iuvh 
of  light  are  traced  in  their  conree  from  the  eiibjcct  to  the  mirmr,  and  back 
and  forth,  giving  ii  giMxl  {cIkl  of  the  i-elation  of  the  imugeri  tii  tlie  xnhjt'ct  and 
of  the  five  inuiges  U*  tlie  ffH-iiI  plane,  the  virtual  position  of  the  images  being 
further  from  lUi-  iiistrtiniFnt  ih.'iii  Lhn  mibjui-t  proper.  We  ttlaogive  an  eiigmr- 
iugshuwiug  iinag(^^  uf  a  full-length  figure. 


"We  illnstrate  in  the  cut  a  carm 
iiUra  of  etmplicity  mar  fairly  be  said  to  hv  attoJued.  U  is  a  litUo  tin  box  two 
inches  in  ilianieter  unil  tlir(wtHju»rlGrs  deep  from  cover  to  bottom.  A  hole  was 
punclied  in  the  center  of  the  cover,  and  over  this  a  pieco  of  foil  wa*  BecunMi 
by  vaniieh.  The  foil  waa  taken  from  a  button  c*rtl.  Small  mother-of-pearl 
bnttons  are  generally  nioiinteiJ  on  ]iii»o<w  of  pmtteboaTd  with  this  foil  under 
tlieui.  Through  the  foil,  where  it  extended  across  the  hole  in  the  box  cover,  a 
hole  Vim  made  witli  a  No.  10  needle.     The  needle  was  preened  through  until 


^J   - 


rnraoLB  rjiHBKJu 


its  point  could  be  just  felt  by  the  Qnger  held  a^inst  the  opposite  side  of  the  foil 
Tliiti  made  an  aiK>rtiire  one-eiixtieth  inch  in  diameter.  The  interior  of  tlie  l)ox 
warf  lilac-kenei].  A  piece  of  Kmstmun's  "  A  "  bromide  paper,  cut  circnlar  so  as 
to  fit  in  the  box,  was  ]ilaoei1  in  it  ngaint^t  the  botU^im,  and  the  cover  put  on. 
Tbis.  of  C4ui-8e.  was  done  in  tlie  ahacnce  of  actinic  tight.  Then,  with  an 
ex]K)siire  of  four  miinitus,  at  a  diiituuce  of  iklxitit  ten  feot  from  the  object,  the 
negative  shown  m  the  sketch  was  taken.  It  was  developed  with  oxalate  devel- 
oper.  Cafitxir  oil  or  vaseline  was  used  to  make  it  transparent,  so  as  to  adapt  it 
for  printing  from.  The  subject  of  the  n^ativo  was  the  old  armory  at  Summit 
Uill,  >tt.  .Teffemon.  Pa. 

Art  nothing  special,  neither  pn|)or,  glass  negative,  nor  developer,  waa  need, 
this  process  of  pinhole  photography  dowrvei  special  mention.     It  might  often 


vmL  Tlie  interior  meclianUm  comprisee  bix  snisll  frames  which  are  capable  of 
paadng  jti  uiiccession  before  tho  objective.  These  fnimeB  each  holt)  a  sensitized 
plate  or  film.  Tho  iieoktie  haviiip  been  adjiifited,  tho  shitttor  is  set  by  i\  pull 
iipuii  tho  button.  A,  which  ptisees  under  the  vest.  In  ordor  to  change  the  pluto 
it  is  necoBBurv  to  turn  fnmi  left  to  right  tho  button.  R.  which  baa  been  intro- 
duced into  the  buttonhole  of  tlie  vest  and  wliich  siinulates  a  button  of  that 
garment.  The  fi-onioa  arc  attached  to  a  link  r>haiu.  Ronicthing  like  au  ordi- 
nary bicycle  chain,  which  is  operated  by  the  button.  In  order  to  ojjen  the 
shutter  it  iti  only  iiecesEury  to  pre88  the  rubtier  bulb,  which  mar  be  placed  iu  the 
pocket  The  Bhottor  is  trippod  pnenroatically  by  meant}  of  the  bulb  and  tube, 
In  order  to  change  tlie  plated  it  is  only  necessary  to  turn  the  euaU  springSj 
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G  (i  (1.  The  Hnsitizecl  p]iit«B  or  filing  are  put  in  the  frameR.  uit<l  the  springs 
are  titriiei)  buck  to  their  /oriiier  |Hjsitiua.  'Die  \tnt6  u,  of  cuiirse,  coiiceaU-*!  in 
tlie  Bcarf  piu. 


iLA.<nc  riioTCMntApiia 

A  recent  norelty  is  a  ci^r  or  cigarottc  holder  iic(Mmi()ai)iHl  hv  aHinall  pack- 
age of  pbotogra]t1iie  jMipcr  ithuiiL  tho  eize  of  u  jwiituffe  eUicup.  Oiio  of  theae 
papers  18  pliu-^cj  in  tlie  latenor  of  the  holder,  baforc  nii  oritice  lU-niDgod  for  the 


I'Hffroaiwriiri-  nn.\n  iif>u)t:R 

teAwvco,  coiiiinjj  in  contat't  with  it,  ili'vclui>.<  a 
e  jiriMTcai  cmplovwl  ia  vorjf  ttimplr  uuil  fMiisist*  in 
rill  r-liloriile  of  eilvcr  pajwr.  Tho  juipfr  cau  tie 
prints  ure  fixed  .>')  n  bath  of  8<ttliuni  hrposnl- 
phiti-  (»'i<.'ht  til  tt-n  [wr  i^Mii,).  nitlioiit  Imv- 
iiig  bucii  toneii  with  guld.  They  nrv  then 
wTii^hiHl  mill)  jinuiL  (iiru  in  unlvr  to  ttw  thir 
Ghtvs  of  tlio  ptijicr  fmm  pscty  Imw-  nf  tht* 
mii,  wliiRJi  u-DitId  fuuM  a  VRllcnIiig  nf  the 
print  after  it  nui  tlriUhv).  The  print  is 
nor  talcen  and  Ilt3at4>d  on  a  (Ito  per  uent 
bath  (if  hiolilorido  of  niermry.  Tho  iningt'8 
ftt  firnt  grmlniill/  fudo  und  finally  diiuip|>par 
altogother.  After  Uip  prints  aro  Ihonniglily 
IdniclKHl,  thor  iin<  wat'licd  in  «aU*r  and  al- 
lowed to  dry.  In  order  to  mako  tho  latent 
imagn  ajtpcar.  it  iw  only  noccomry  to  iin- 
mtTw  the  print  in  a  weak  8vo-iior-c<jut. 
sulutitiii    uf    sulphite    or    hyt>08ulphito  of 
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iHyliani.  When  the  prinU  &ro  to  be  developed  photograpliically,  they  are 
placeil  in  the  rjgar  lioUlur  m  ttmt  tlie  latoml  oritioe  id  the  holder  will  ndinil  thu 
imoko  to  the  print.  The  aramoniar-al  vapors  containcJ  in  tehocco  nmoke  poe- 
flem,  like  eoiliiim  hypostilphito.  llio  pru|)<!rty  ot  coloring  Hack  tbo  chloride  of 
nerciiiy  contained  in  the  prepared  ]>aper. 


AN   ELECTRO-PHOTO   DKTKOTIVE  THIEF  CATCItKH. 

The  doyice  which  wc  i)Uit:tnttc  has  been  very  successful  in  securiug  photo- 
graphs which  hiivo  U»(l  to  the  identiffuition  of  the  per^xitraUirH  of  jietty  thefb*. 
»r  dcftler  of  Toledo,  Ohio,  hml  for  some  time  lost  cifnirs  from  liis  gUow- 
iiid  th*»  det-L-ctivuH  wcro  fniletl  in  their  ntkeriijilrt  tn  <ltrii;over  thehe  thit'vca. 
he  hud  rccourao  to  the  proprietor  of  the  photogniphic  uppanitiiH  ahown  in 
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our  eiigravioga.  The  apparatus  waa  set  up  and  arranged  in  working  order. 
It  was  then  left  to  do  its  work.  Early  ono  morning  two  boys  entered  the 
plaoo,  opened  the  showcane,  uiid,  in  so  doing,  ml  in  o]>eratioii  thu  aj>pa- 
ratUB,  which  made  a  permanent  record  of  their  deed,  and  upon  the  erideiic* 
thus  obtained  tlicy  wcr«  sent  to  prison.  As  tbo  boyd  opened  the  cuso  they 
closed  an  electric  oiroait  which  releofled  the  camera  ehutter,  and  at  the  same 
instant  operated  the  flashlight  apparatus.  Our  first  engraving  Bhows  the  phi>- 
tograph  being  taken,  and  our  second  ahowa  the  mechanian.  The  ^de  and  end 
of  the  camera  are  removed  so  aa  to  show  the  mechanism.  The  camera  is  plated 
in  a  box  whifih  is  providf^d  with  a  shutter  operate*!  by  the  spring  wen  at  the 
front  of  the  box.     The  shutter  its  tripped  by  an  eleclro-magoet.     On  the  top 
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of  the  camera  box  is  lurangMl  another  electro- magnet,  And  a  vertical  spindle 
carrying  at  Uie  tu|i  a  roiighenwl  diak;  tho  clectro-inagnet  being  connected 
with  a  detent  which  engages  au  arm  on  the  verticaJ  spindle.  A  match  ia 
placed  ill  »  Kprtiig-proflfie<I  holder  whith  rt«ta  aguiiit^l  the  roiigliened  disk,  and- 
above  the  disc  is  supported  a  flashlight.  When  the  circuit  is  closed  by  tanijier- 
iiig  with  tho  Bhowcsse,  the  shutter  of  the  camera  is  opened  by  the  action  of  the 
magnet  connected  with  the  escapement,  and  the  detent  magnet  at  the  top  of 
the  box  is  oi>cratcd  with  the  shutter.  I'he  dct«nt  U  then  released  and  allows 
the  vertical  spindle  to  revolve,  the  power  for  the  pnr]>oee  being  stored  in 
a  roluto  spring  connected  with  the  spindle.  The  match  ia  ignited,  and  as  the 
disk  conijdetes  Its  revolution,  the  mati'li  projects  through  the  ajierture  and 
ignitee  tbo  flaehliglit  powder.  All  this  occnrs  in  a  fraction  of  a  second,  and  as 
soon  as  the  rihiitter  is  opened  and  elosed  the  image  on  the  itensilive  plate  is  pre- 
vented from  being  further  acted  upon.  To  secure  the  closing  of  the  shutter,  the 
current  whicli  lets  off  tho  igniting  nieehanittm  is  taken  tliroiigli  »  fusiblu  wire 
or  strip  located  in  the  flashlight  chamber.  When  the  Bashlight  powder  burns, 
the  wire  or  coil  ia  melied,  the  circuit  is  broken,  and  the  shutter  is  released,  so 
as  to  clone  automatically.  The  effectiveness  of  tlie  apparatua  is  clearly  jfrored 
by  tho  work  It  hns  done.  At  tlie  saine  time  there  seems  to  be  no  good  rcuson 
why  the  burglar  could  not  smash  the  whole  apparatus,  thus  destroying  all  pho- 
tugrapbic  reconl  of  the  crime. 


COMPOSITE  PnOTOlillAPnT. 
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Oom^Hisite  photography  consists  in  the  fusion  of  a  certain  number  of  indi- 
vidual portraits  into  n  single  one.  This  is  effected  by  niiiking  the  objects  which 
are  to  be  photographed  imss  in  sueeoBsion  before  the  photographic  appuratuH, 
giving  each  of  them  a  fraction  of  the  long  exposure,  equal  to  such  expotiure 
ezpreeeed  in  secM>nd8  and  divided  by  the  number  of  the  objects  which  are  to  be 
photographed.  Composite  phoUtgniiOiy  u  interciiting  when  applied  to  photo- 
graphs of  persons.  Theoretically  this  ifi  what  ooonrs:  Features  ]»eculiar  to  each 
of  the  portraits,  not  having  been  Bufllciently  exposed,  do  not  take;  and  tho 
features  common  tu  all,  having  been  given  a  projier  exjwjsure,  alone  leave  a  visi- 
ble trace  along  the  sensitized  plate.  Therefore,  tlie  result  obtained  may  be 
considered  as  the  ty}ii'  of  the  race  or  the  family,  but,  of  course,  is  only  of 
limited  value.  Our  engraving  shows  twelve  portraits,  six  men  and  six  women^ 
BUDie  uf  whom  are  quite  young  and  tionie  niiddle-ngetl,  as  uiay  he  readily  seen. 
An  exposure  was  made  in  sncceseion  of  No.  1  to  No.  13,  that  is  to  say,  begin- 
ning with  the  voungest  woman  and  ending  with  the  oldest  man;  and  tlien  from 
No.  13  to  No.  1,  that  is  to  say,  in  inverse  order.  A  man  and  a  woman  were 
interpoaed,  aud  the  experiment  was  renewed,  preserving  the  Bame  arrangement, 
but  changing  the  order  of  the  subjects.  The  result  remained  coni^tantly  the 
■uno,  ae  may  he  readily  seen  by  glancing  at  the  four  oomposites.  A,  B,  C|  and 
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D,  of  tbe  engravinp:.  Upuii  one  side  the  type  of  six  men  (compoBito  £)  wu 
liiaxle,  and  on  the  other,  of  e\x  wunioit  (composite  F).  Ilt-i-o  the  change  produced 
iaverj'  perL'ej)tible.  ItieHlvriiys  tlio  wiiiio  heatJ;  tut  while  before  we  hud  u  Wing 
of  indetpniiiiint*'  sex.  wo  fiml  lu-rp,  with  ]^H'rfiK't  (liBtiin'tnctRfi,  :i  inun  on  one  side 
ami  Ik  woman  on  the  other.  The  experimenter  wished  to  eee  whether  twelve 
other  penmiis  (wx  iiieii  uiiU  six  women),  taken  from  the  Hanio  population, 
would  (five  a  type  analogous  to  the  first.  As  may  bo  seen  (composite  (!).  there 
is  11  slight  diflereiM-L',  hut  tlio  churacter  of  the  head  ih  the  eauie,  tlie  dillerenco 
csislitig  eitpcially  in  the  ])hy^iognomy.  The  Siime  reumrk  may  he  made  as  to 
the  composite  11  ohiaiiierl  from  the  six  women  of  tlic  preceding  (.''^>iip  joimil 
with  tliefiix  women  figured  Xos.  1,  2,  3,  4.  h,  G,  whicli  alone  gave  the  cooi{)osite 
P.  Tiiitj  nbserviLtinn  proves  (what  was  to  h^  foreseen)  that  Uic  more  the  nuui- 
her  of  itiihjecta  for  eacli  experiment  ia  inerwutod,  the  greater  will  he  the  prob- 
ability  <]f  i>titiiiiiiii;u'  the  true  type  uf  the  |Hipuiati<i[i  titudiLil.  On  the  contrary. 
when  but  three  are  t^iken.  a  great  risk  will  bo  run  of  geueralizing  too  much. 
In  tliiH  coAe,  inoivover,  each  expiMure  is  nc4»»<^rily  too  long,  ttinon  it  consiotA  of 
a  third  of  tlio  normal  cxpognro  and  is  no  longer  the  resnltaut  of  the  three 
hL'sidw,  but  their  (*iijH!r]M)>titiiti!.  Uenee  the  slightest  incrcuac  in  the  length  of 
one  of  the  Uiix*u  expoHUreK  lUMumea  connIJerablc  importance. 


Icstantanoous  pliotogrnjiby  liaa  been  of  Ibo  greatest  poRaible  use  to  ecienco, 
especially  tliat  branch  of  it  wliicli  has  been  t^nneJ  "  L-tironophotographT."  It 
is  to  tlie  investigations  of  Mr.  Muybridgo  and  M.  Marpy  timt  wo  »re  indebted 
for  the  raoet  valuable  researchea  on  the  sobject.  Clironophotograpby  4M>DfiJi;tg 
in  taking  a  number  nf  ]>)mtogTa|jbs  of  any  object  at  short  and  regular  inter- 
Tale  of  time.  ThiK  iit  accoiiipliKhod  in  many  ways,  and  results  obtained  are 
Ufiefnl  fur  many  purpoees.  The  gra]»liic  method  hae  been  of  great  service  id 
almost  every  braiirh  of  ecienf*.  and  laborious  fitatistica  obtained  by  computation 
have  been  repbioe<l  by  diagraniB  in  which  the  variation  of  a  curve  expreeaes  in 
the  most  striking  manner  the  various  pltases  of  some  patiently  obt«rved  phe- 
nomena. Furthermore,  by  the  methods  of  modern  science,  a  recording 
apparatus  has  beeti  devised  wliich,  working  automatirally,  tniee«  the  eurve»  of 
such  phji-sical  or  physiological  events  which,  by  reason  of  their  slowness,  feo- 
bleuees,  or  their  speed,  would  otitorwise  be  iiiaoceasible  to  ohnervatinn.  The 
development  of  tlierie  metbudt)  of  analyzing  movement  by  pliotographv  hare 
enabled  the  rcBeurchcs  of  physiological  laboratories  to  become  of  the  greatest 
poBsible  value.  The  matter  in  this  cliapt^r  is  very  largely  an  abstract  of  M. 
Marey's  resetirnhes,  which  were  originally  published  in  *'  La  Nature,*''  and 
their  publication  in  the  ''Scientific  American  Supplement^'  extended  over 
a  period  of  several  yeant.  Sul>«e(jiient  to  this  publication  M.  Murey  wrot^j  a 
book  called  "  Le  Mouretn&nt."  which  haa  been  trandated  by  Mr.  Erit;  Prit^^h- 
nrd  under  tho  title  of  "  Movomont."  It  i*  pnblislied  in  the  International 
Scientific  Series;  and  for  a  more  extensive  and  Bcientitic  treatment  of  the  sub- 
ject than  we  are  able  to  give  hero,  wo  refer  our  reaflora  to  this  eioellent  work. 
M.  Marey  describes  the  rudiments  of  chronogniphy  by  supposing  we  take  a 
Htrip  of  jNiiJcr  which  is  made  to  travel  by  clockwork  at  a  uniform  rate.  A  pen 
aflixed  above  the  pnper  marks,  as  it  i-ises  and  falls  altomately,  the  various 
periods  HTid  intervals.  ^Vhen  the  pen  corni's  in  contjict  with  the  paper  it  leave* 
a  record  in  the  form  of  da^he^  of  different  lengths  at  varying  inler%'ul>>.  If 
the  dashes  should  bo  equidistant  it  shows  that  the  periods  of  contact  follow 
one  another  at  eic|ual  intervals  of  time.  Now,  un  it  in  known  that  the  speed  ai 
which  the  jiaper  travels  is  eo  many  inches  or  feet  per  second,  it  is  an  easy 
matier  to  obtain  an  accurate  nieasiiremont  of  the  dnrulion  of  contact  and  i*( 
the  iutervals  between.    In  brief,  thiais  the  priuciple  of  chronograph}'.    Chroiio- 
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photography  is  simply  an  amplification  of  this  system  aud  tiiw  uiatiy  advan- 
togek*  rendering  measurements  possible  where  the  moving  body  u  iuuccessible. 
In  uthor  words,  there  need  be  no  materiul  limit  betvoen  the  risible  point  and 
the  Beneitized  plate. 

Mr.  Muybridge*B  exjwriuitiuta  on  the  gaits  of  the  horse  are  famous.  He  nscd 
a  liattet}'  of  oamHras  m  shown  in  our  first  engraving.  Somo  of  the  results 
obtained  are  j«lii)wn  in  Fig.  3. 


...  3»r^ 
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FIO.    1.— ARKAMiKMKNTM  AtNltn'KM  KV  HK.   MIVUKILHJK  IN    HiB   bXt-KKlUKHTK  ON   THB  OAITS 

(ir  A  nnuaR. 
On  tbe  left  is  tlic  rutlcolin^  iicrccn  B^lnst  vrfalch  the  nnlmat  iip|M>«r4Ml  tn  ailKoutUe.    On  tha 


In  Mr.  Miijbridgf's  iirmngt'riient.  photographic  iustniments  fiiccd  a  white 
acreen  before  which  piissed  an  animal  walking,  trotting,  or  gtdloping.  As  fast 
us  tiic  snimul  advance^!,  tlic  gbiiLiertiof  the  leniM^s  opened  \\\v\  pcriiiiltt'd  the 
taking  of  nogiitives  of  the  animal.  Theae  were,  of  course,  diiTLTent  from 
each  other,  liccauec  they  were  taken  in  aiiccession.  They  ihcn-fua-  showed 
the  animal  in  tlie  rurioiiH  attitudes  he  assumed  at  different  instants  during  his 
passage  across  tlie  field  covered  by  the  iDstrtiments.     Tlie  dazzling  white  light 


|Df  photographic  cbomiHtr}'  has  wonderfully  increaeed  the  Bengibilitr 
itee,  and  at  tlie  present  diy  more  thun  mere  Hilhouettes  of  moving 
limiUs  and  men  can  be  obtainr-d.  In  a  good  light  fall  images  with  all 
Iceired  relief  can  be  obtained.  For  cxaiiiirlo,  if  an  aUilute  iu  motion  is  pfaoto- 
grii|ihed.  all  <>f  (he  miiBcleeof  Ibti  body  hiu  [>erfeut,ly  traced  in  relief,  ludicat* 
ing  the  parU  taken  byuiicli  of  theoi  in  the  movement  executed.     The  methods 
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Fie.  &-DARK  CHAXBKK  ON   WUBELB. 


ntse<I  by  Mr.  Muj'bridge  would  alwuyg  ftaffiee  to  illuBtrnte  the  suooeRfdre  phages 
i)f  the  dieplftceniunt  of  the  membera  if  tbey  were  tiiken  at  e<inul  intervalK  of 
time,  but  the  arrangement  lulaptod  for  bringing  about  the  fummtion  nf  the 
sriccewive  phaws  cause  irregularity  in  the  extent  of  these  intorvalB.  The 
threads  gire  more  or  lei*  before  breaking;  moreover,  the  progretw  of  the  horse 
13  not  at  an  <'vea  rate  of  speed.  Nevcrthclcfis.  Mr.  Muybridgo  endeavored  to 
develop  frtHri  a  series  of  images  the  trajectory  of  each  leg  of  a  horw,  hiil.  the 
curves  obtjiined  in  tbeee  laborioua  attempts  had  not  sufficient  precision.  A 
very  unipto  method  enables  ns  to  obtain,  with  |wrfef_^t  fidelity,  the  trajectory 
of  a  body  in  movement:  it  is  the  photographintj  of  tins  body  in  front  of  a 
black  enrfoee.  If  the  |iliutcigrap)ilu  apptinitue  is  dtn'cted  agaitit^l.  a  bluek 
ecrecn,  the  objective  can  be  uncovered  without  oilect  un  a  eeu^itized  plate,  aft 
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it  will  reoeive  no  lipht;  bat  if  a  whito  ball  Btroiigly  illutninatod  by  tlic  snn  is 
thi'iiivri  ucrow)  tlu'  plane  ut  (hie  wrc«n,  und  puniUel  uith  it,  ita  iiuugc  will  be 
repToducod  upon  tbe  plate,  wbicJi  will  show'  the  track  of  the  ball  in  iU  trajec- 
tory, just  m  the  eye  rwciveo  »  momentary  imprcT*ii)n  of  lines  of  lire  wben  n 
lighted  pieoe  of  charcoal  ui  waved  through  the  air  at  oigbU 


FID.    7.— INTKIiruR    ARRANnBMRNT  OF  TniC  HAIIK   C'HAIIIIBII. 


Fig.  3  allows  thu  paraboHc  tnijfK^t^iry  of  a  brilliant  Imll  tlirown  nrro»!  tho 
face  of  r.  durk  Ki^moii;  biiL  it  U  disiHuilinuuiiti.  bk  cxpuenrvs  nt<re  only  prodiK^i^i 
each  fiftioth  of  n  se<:oDd  ou  account  of  the  jiiiniber  of  the  openings  and  the 
e|>eed  of  the  mtation  of  the  di:<k.  Thtti  \»  imty  an  cxiunplc  whirli  shows  tlio 
alnifiet  litnitlvss  number  of  va.ictios  of  uiovemDnt  which  may  be  analyxcd  by 
cbronophotograpliy. 

With  oi-dinary  yhntlers  it  would  bo  difBcuU  to  obtain  this  quickncM,  but 
the  perfornUid  di-ik  wliich  is  used  In  chroaopbotoffraphy  grtwlnally  acquires  a 
speed  of  rotation  tliat  may  bo  vory  great.  Fig.  4  shows  the  arraupcment  of 
this  (|ii(k  by  which  a  rotary  movement  is  imparted  by  a  powerfnl  gearing  con- 
trolled by  a  rejriilntor.  A«  wmn  as  the  ditnk  obtains  a  epeed  of  ten  turns  a 
second,  the  regulator  maintains  this  epoed  with  perfect  nnifonnity.  The  disk 
moves  in  frant  of  tho  sensitized  plate  a  few  niillimeters  only;  then,  knowing 


PtO.   8.— VALKINft   Mix,   CtAVVHKn  IM    n  IIITK,    I'AlUilXrt  ArKOtttt  THE   riiu.u. 

^reou  might  reflect  upon  this  sengitized  plate,  during;  a  single  expoRtire.  prniill 
tjiiuntitiea  of  lij;ht,  whicli  would  tend  tu  fug  the  plato.  A  wull  pailiU'd  willi 
any  Idftck  pigment,  or  even  covered  with  Idack  velvet,  exposed  to  the  snii. 
rt'ltecte  too  much  light  torn  plutu  lt>  wjtliblaiul.  Tlio  term  "black  st-n'en  *' 
is  ii:<eil  ill  u  nictaphor!<;al  sense.  In  rcnlitv  thi^  work  in  done  before  a  dark 
cavity.  I>enip  in  trnlh  what  U  known  ap  "  f 'hevreiil-s  black."  To  obtain  theni.- 
favorable  ronditioiifl,  a  chamber  nearly  thirtv-throe  feet  deep  and  of  eijuul 
breadth  wae  cxMii'trHcted;  one  face  of  this  cimmber  was  open,  and  rcetrictod  by 
movable  fnimed;  tu  the  exaet  Iiriyhl  neoeewiiy.  The  inferior  of  tlieehiiinln-r  vm 
completely  blackened,  the  ground  wiw  cialcd  with  pitch,  and  the  Uick  Imng 
with  bhiok  velvet. 


e  entering  intn  a  dptail  nf  t! 
eral  arrangement  of  tiie  I'iivKinlrigicii 
view  of  the  gronnilB  and  buildings. 

Oil  tlietse  grouiulb,  which  were  laid  out  by  the  city  of  Paris  as  a  nursery, 
there  is  a  circular  road,  thirteen  feet  wide,  designed  for  the  exercise  of  boTBes, 
and,  ontsido  of  this,  a  footpath  for  men.  All  around  thi«  ruad  there  mtia  a 
telegmph  Uno  whose  jioleit  arc  epaocd  lt>4  feet  apart.  Every  time  that  a  pertutn 
walks  in  front  of  a  pole  a  telegraphic  signal  is  given,  and  this  is  inscribed  in 
one  of  the  ro<>m8  of  the  principal  bnitding.  Further  on  we  shall  speak  of  thin 
sort  of  automatic  inscription,  by  roeanit  of  which  wo  ascertain  at  every  instant 
the  sj>eed  of  tlio  walker,  the  variiiLioiis  therein,  and  even  the  frequency  of  Witt 
Bteps.  In  the  center  of  the  track  there  is  a  high  post  that  carries  a  mechauical 
drutu  which  regulates  the  rhythm  of  the  gait,  and  which  U  actiiaU.'tl  by  a  spi.'- 
cial  telc^'raph  line  runuing  from  one  of  the  roonu  in  the  large  building,  wherein 
the  rhythm  is  regulated  by  a  mechanical  iuterrupter. 

From  the  center  of  tlie  circle.  likewise,  there  starts  a  Kuall  railway  npoii 
which  runs  a  car  that  forms  a  photographic  chamber,  from  the  interior  of 
which  is  taken  a  series  of  instantaneoaa  images  uf  the  horses  or  men  who«c 
gait  wo  dtwini  Ui  analyze. 

Fig.  (i  represents  the  photographic  chamber  in  which  the  eiperimenter 
places  himself.  Thi^  chanilicr  is  mountetl  n|H)n  wheels,  and  runs  u|)ou  a  mil- 
way  in  such  a  way  that  ii  can  approach  or  more  away  from  the  itcreen  acconl- 
ing  to  the  objectires  that  are  being  need  and  to  the  siiw  of  the  imagee  that  it  h 
desired  to  obtain.  As  a  general  thing,  it  is  advantageous  to  pUce  the  photo- 
graphic apiiaratus  quite  far  from  the  screen,  say  about  Vii  feet.  From  this 
distance  the  angle  at  which  the  subject  whose  image  is  Ix-jng  taken  does  not 
change  nuicli  duriug  tlie  titne  it  mkm  to  tnes  before  the  black  screen.  From 
the  exterior  of  this  chamber  are  seen  the  red  windows  through  whicli  ttia 
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operator  can  follow  the  different  motions  that  he  is  studying.  To  have  tin- 
differBDt  acts  pei-formed  he  gives  bis  orders  through  a  speaking  trumpet.  Tho 
trout' of  the  chotnher  ib  removed  in  Fig.  fl  in  order  to  show  a  revolving  diek 
provided  witti  a  small  window  through  which  the  light  enters  the  ]>liotn- 
graphic  objective  inu.'rniittently.  This  disk  is  of  large  dimensions  (four  and 
three-qoartere  feefc  in  diameter),  and  xhe  window  in  it  reprewanta  only  one 
hundretUli  of  its  circumference.  It  follows  from  thiH  tliat  if  tJiw  dink  iiiakeB 
ten  revolutions  per  Kcnond,  the  duration  of  lighting  will  be  hut  one  thoumndth 
of  a  secmtd.  Motion  \&  coniiDnnicuted  to  the  disk  hj  a  train  of  wlieets  which 
ta  wound  np  with  a  winch  and  which  is  actuated  bv  a  weight  of  one  hundred  and 
fifty  kilograniti  pt»cc<l  buhiiid  the  ohundier.  Thu  motion  of  the  dixk  id  arrei^ted 
by  a  brake,  and  a  bell  maneuvered  from  the  interior  served  to  give  orders  to 
an  aid  eitlier  to  ^t  the  dink  in  operation  or  to  stop  it. 

Fig.  7  shows  the  inner  arrangenient  of  the  chamber,  a  portion  of  one  of 
the  sided  being  removed  to  show  the  photograpliic  itpparntiis.  A,  placed  npon  a 
bracket  before  the  screen.  Tliii!;  appiiratus  receives  long  and  narrow  HeiiKilized 
plates  that  exactly  hold  au  entire  image  of  the  screen.  At  B  is  the  revolving 
disk  which  prodiiceH  the  intermittent  ilhiminiitiontt,  and  at  D  is  a  cut-otT  which 
is  raised  vertically  at  the  beginning  of  the  esperiment,  and  wliich  is  allowed  to 
fall  at  the  end  eo  as  to  allow  light  to  enter  only  during  the  time  that  is  strictly 
neoessary.  E  is  a  wide  slit  in  front  of  the  objective,  for  allowing  the  latter  to 
take  in  the  field  in  which  arc  occurring  the  motions  that  are  being  studied. 

The  darkness  that  reigns  in  the  rolling  chamber  permits  of  manipulating 
the  smsitized  plates  therein  at  ooae,  and  of  changing  them  at  every  new  experi- 
ment. 

Against  the  dark  fiehl  just  described,  a  man  jdaced  in  full  light,  naked,  or 
clothed  in  white,  gives  a  eharp  imago  on  the  sensitized  plate.  The  results  in 
niuning  and  jumping  wiiich  are  ublained  by  thi»i  means  am  vcrv  t^tisfactory. 
For  eciuutific  purposes  it  is  found  that  the  resulta  are  better  il,  instead  of 


FIQ.    ML— ISBTAaTASBOOS  PBOTOOBAPU  OF  A   »A»    WALEIIiO, 


ria.  IB.— iNEi^umn  jump  trpon  ms  tnotu. 

ciiuBed  by  the  feet  strtkinjr  the  pronnd  U  roiliiced  in  hitprmitj  by  bonding 
iixi3  logn,  wtiilo  the  extensor  mugctcs  oiH?rat4.>  tu  Kiiiitaiii  tlie  wcigtil  uf  tiie 
fallitig  body.  Our  next  two  ciiEcravings  fthow  two  kinds  of  jnm[>e:  the  Srel. 
the  flexure  nf  tlio  legs  mul  the  rcdtiction  of  Uio  shock;  the  uecoud,  with 
the  leg  almost  gtraj^bt,  which  iaipliea  a  severe  sliock  by  the  feel  stiiking  the 
gi'otind. 

The  practical  up] >lica lions  of  chronophotojrrapliy  ftre  boou  peon.  Jtial  as 
niucbinen  m*'  driven  ko  as  to  obtain  a  iiMjfiil  I'lKu-t  at  the  emnUc^t  exiwoditure 
of  {lower,  eo  a  man  can  govern  his  rao^rementi)  eo  a^  to  prodnee  the  wiohed-for 
etTectt)  with  the  teiist  waste  of  energy,  nnd,  con^eijuoiitly.  witii  the  least  possible 
fatigne.  Of  two  gaito  wliich  can  carry  lis  over  a  definite  sportf  in  u  given  time, 
the  one  should  bo  preferred  wliiuh  cobhs  the  \omt  possible  fatigue.     Cfaronopho- 
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y  fiimishee  the  milling  elements  ol  tlic  problem,  giving  exuetl}-  (lio 
uf  tliL^  (iiCfcrotit  luii-u  t)f  Miu  body,  by  tlje  balancing  of  whieli  wt)  uiii 
detonniiio  the  ma^iteg  iti  muruuitiut.  From  a  lung  mt'va  ol  ccim))ai'itM>iiii,  iinpor- 
tuiit  cuiieluBioiiB  uau  bo  dmM'U,  »6,  fur  Qxiiiii]ile,  tliu  fobowing:  lu  walking,  llie 
niuHt  fuvuntblu  j^ait  U  uho  wUvru  elcp  £iiccec'd»  8te]>  ut  ibt-  rale  uf  about  cue 
hiiiidrotl  uTiU  twenty  h  tniiitite;  fur  rtinritng,  tlie  stej)  Kboubl  Iki  ticurly  two  hiai- 
dreJ  and  forty  a  niiniiU-.  Ki-wtir  m-  mure  iiiimerotiii  i^teptt  will  give  letu  effect 
at  u  greuler  expeudiburu  uf  Lhu  wurk.     Thu  ajuiliuiLiuiiH  are  therefore  obviuus; 


no.   M.-««CIIXATIOH   or  TIIR   roRR  LEG    1»    A   r.Jll.l^P.       IMTEHTAI.    BKTWBKN    KXrOHDRBS 
OMK  TWESTT-FIPTR  OP   K  SBUIITD; 
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tbey  enable  na  to  fix  the  rate  of  etepn  of  soldiera  to  economize  as  ninch  ae  poa- 
Bible  their  Htroi!i);tli  in  the  severe  trials  to  which  they  are  anhjentwl.  'llione 
studies  have  Iwen  fnllowed  nut  at  great  length,  tmder  varying  coiidilionp.  iif-ing 
A  noiiBideniblo  nnniber  of  Biibjocte;  niiri  tho  iveulttt.  while  not  finftl,  have  shown 
that  the  true  method  has  been  found.  Kxi>erimenta  have  confirnieil  that 
wliich  tht'  laws  of  mechanics  could  not  foretell  when  the  dynamic  comlitione 
of  the  work  of  mnn  wore  inoomplotely  known. 

M.  MaruyV  etiiditM  fif  the  legs  of  tho  horse  are  piirticiilarly  interesting. 
We  give  one  engraving  ebowiug  the  oecillatinn  of  the  fore  leg  of  a  horee  in  a 
gallop. 

The  anolyws  of  ttie  flight  of  birds  preeentfl  «pe<'ial  difficulty.  Owing  to 
the  extreme  rapidity  of  the  movement*  of  the  wings,  on  extremely  short  ox- 
pomtre  is  required.  The  direction,  often  capricions,  of  the  flight  of  the  bird. 
and  the  length  tif  Ibe  jwitb  whieli  niimt  be  followed,  to  int-lnde  on  the  pensi- 
tizeil  plate  sntnciently  ciharp  imogee,  ailil  to  tho  diflicnity.  Several  roperiliouB 
of  tho  same  experiment  are  generally  requirtxl  Ix-for©  eiKxera- 

The  pli'itngrnphic  gun  Ir  particnlarly  ralnable  for  hiking  photogm]>hK  of 
birdB.  Our  riignivinga  iihow  tho  nteehanimn  of  the  photographic  gun  and  tlie 
method  of  asing  it. 


Uie     I 
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FIO     a— PIUKON   KIBIN'O   IN    FIIOHT. 
The  8UOC«NKlvii  liiuigiiK  nirrfM|MiuiI  to  lera  ftiwl  1<mi  BdrkncMl  p))*a«a  of  the  wing*!*  revnlnUoii. 


In  moBt  cuttee  it  was  fontid  iiet;n>8arv  Ui  apurate  Itefnro  the  InuiJiuinit  ^mund,  so 
it  ytm  not  [xxieiblo  to  receive  tK^roral  miccvtitiive  iniuges  ii{k>ii  u  reniovablu  plate, 
but  it  wax  necosHLry  to  cauec  tlio  ecneitized  i-tirface  to  move  by  aturtg.  ko  ns  to 
brmg  boforo  the  objective  points  which  were  always  now  for  each  now  image 
thnt  \i  to  he  formed.  A  flexible  geltttino-bromide-ofHilver  fihn  was  used. 
The  film  was  cut  inUi  a  loiiu  mid  iinrrow  atrip  whieli  in  the  carticiu  paeced  aloiijr 
nt  the  frjctis  of  tliu  objective,  mid  itnwntiitil  frnrii  »  supply  bobbin,  Hiid  wound 
around  a  reoeiving  one. 

Tbo  obje^tivi*  turned  toward  the  n^lil  luui  a  Rlit  in  the  oonter  for  the  pas- 
fULgc  of  the  diapbm^^in  which,  in  ruvolvtD^.  allowij  the  light  U>  piu»  iutorrait- 
Ungly.  When  the  »\uu\\  diiijdirugm  niukefi  one  rcrolution  the  largo  one  nrnketi 
fire  revolutions,  and  it  ie  then  only  thut  the  apertures  meet  and  the  light 
pnt»eM.  The  beIlu>»R  licliitul  the  objective  ulhiWB  the  light  to  roaoli  the  wiiBi- 
tized  film.  The  ben  is.  of  couriie,  tightly  closed.  The  focu«ing  is  done  by 
means  of  a  email  ttilcscopc  or  spy  glnps.  1 1  m  neceiwary  at  each  new  oxperiment 
to  use  a  new  band  of  61ni,  and  the  eiibsiitiition  of  rolU  of  Ulmg  ia  effected  in 
the  light  by  means  of  Inibbins  u|)oik  which  the  tilm  let  rolled. 


^B  no.  23.-KI.BTBN   eLCdUSirs  ATTITtTDEtt  Of  A  PI.YIKO  OCLU 

^H  Id  thia  Mrie*  of  imiges.  tnc«d  from  the originnU.  thedintancM  KpnoentiDg  tlie  poeHiuoaof 

^^ft  the  Urt]  Id  spacv  ikru  ex«ggvra(«d  to  avoid  canfuiUoii. 


arc  u\m  provided  for  oLtainiiiK  «.  uniform  velocity.  The  iioe  of  tlie  Hppamtim 
wliich  wo  Imvo  jiist  tlowinlic*!  p^?rniitt*J  of  sooiiip  with  wliala  TarieU  of  inuiiis 
of  locomotion  tbu  rarioiis  kitide  of  jHjtiatic  aniiniiin— fislic*,  niolhisks,  cnig- 
taeeiins,  tit*:. — jirofiel  themwlvoe.  The  oiotioii  nf  the  niwlnwt  is  iHirticiilarly 
intt'i-oKting,  and  the  phases  of  tho  movoiiiotiL  of  tJie  nmhrella  are  shown  in  Fig. 
86.  The  prnpiiUinn  of  this  mo]lnsk  is  effected  through  the  alternate  contrac- 
tion and  dilation  of  its  umbrella.  Ti-n  iini^'es  per  second  were  sufficient  to 
obtjiin  a  pretty  cxiniplete  series  of  the  phaaeg  of  thia  motion.  Those  images 
gain  much  by  being  examined  in  the  zoetropo,  wherein  they  reproduce  with 
absolute  perfection  the  aspect  of  the  animal  in  motioq. 
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The  hii>pocampiie,  which  is  otherwise  known  as  the  "floa-horee,"  nflordfl 
another  itiUjreetiug  example  of  aquatic  Icx^omotion.  The  principal  propeller  of 
UiiK  ikiiimal  \&  a  dorsal  tin  which  vihratee  with  such  rapidity  Ihat  it  ii;  alnion't 
inrisible.  and  has  »ii  iipj^earanoj  analogous  to  that  o!  the  bnincbca  of  a  tuninj; 
fork  in  motion.  With  twenty  imagCB  por  second  it  is  s^-n  that  this  vihnitioii 
is  undnlatory.  We  have  borore  lit!  the  succeseivo  deviations  of  the  lower,  mid-^ 
die,  and  np|H>r  rays  of  the  film.  Ib  the  present  cose  the  undulation  takt 
place  from  the  bottom  upwards. 


»*^ 


FIO.  ;Sr.-  i*IIUTO<.lll(u.\<Ail(ArilK'  APrARATDS. 


The  oomntula  in  hahitiially  fixed  to  the  bottom  of  the  aqaarium,  just  as  a 
plant  is  fixed  t«  the  earth  by  its  roots*.  It  therefow  make**  nothing  but  vagne 
niotioue  of  the  arm,  which  it  rollti  up  and  unrolls;  but  if  tim  animal  be  excited 
by  the  means  of  a  rod.  it  will  In-  observed  to  begin  a  strange  motion  which 
carries  it  tjuito  a  distaneo.  In  this  kind  of  locomotion  the  ten  arms  move  alter- 
nately; five  of  them  riso  and  kcop  tightly  pressed  against  the  C4ilyx,  and  the 
other  five  descend  and  sciwrate  from  it.  Upon  the  amis  that  rise,  the  cirri 
are  invisible,  and  while  upon  those  that  descend,  they  diverge  in  onler  to 
obtain  ii  ]»iirchase  upon  tho  water.  These  motions  of  the  cirri  seem  iiassive, 
like  those  of  a  valve  that  obeys  the  thmst  of  a  liijuid. 
81 
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)I.  Mui-eyeaTs:  "I  have  obtained  images  of  a  certain  number  of  other 
aquatic  hiiccics,  the  swimniing  of  the  eel,  tlie  skat*,  etc.  These  types  of  loco- 
motion ought  to  be  studied  method iciilly,  compare*!  with  each  other,  and  conrid- 
ered  in  their  relations  with  the  roiiformation  (if  the  (lifTerent  B|jeciea.  It  will, 
I  hope,  he  u  new  eleineiit  for  tlio  interpretation  of  tlie  \a.w&  of  animal  mtirphol- 
ogy,  which  are  very  Mbt*fMire." 

M.  Marey  has  also  investigated  the  flight  of  ineecte  by  means  of  chrono- 
photography.  Thene  ox^tcriments  arc  most  delicate  ami  interwting,  and  the 
rcsiillfi  tihtuinod  go  a  long  way  towards  making  up  u  satisfactory  theory  of  inseet 
life.  M.  Maroy  siys  that  the  wing  in  its  to-aud-frn  uiovementB  ia  bent  in  vari- 
ous directions  by  the  resistance  of  the  air.     I»  action  i^  always  that  of  an 


Kill.   UtL-UUTIU^S  or  TUB   UMBKEU^  OF  TIIK  Wit>V9A. 


inclined  plane  striking  against  the  9nid,  and  ucilirJng  that  part  of  the  retdirtr 
anro  which  in  favunible  to  ita  ouwunl  progrc&siuii.  'J'hia  nieehaniBiii  is  the 
sumo  lut  lliat  of  a  watemiau'ft  ecull  (reference of  course  being  to  ''  sea  scnlling  '* 
nnd  not  tti  "river  Kcullin;;"'),  which,  as  it  moves  bmrkwnnl  nnd  forwnrd,  is 
obli^iuoly  iticliiied  in  opposite  directions,  each  time  cnranumicating  an  impnlso 
to  llie  boat.  Tlioro  is,  liowever,  a  diirerentf  lietween  Ihcsp  iveit  nietb«»dfi  of 
projinl«ioii.  The  Bfull  need  by  the  waterman  offers  a  rigid  resistance  to  the 
w-nler,  and  the  operator  has  to  impart  alternate  rotary  movemcntit  to  the  bouII  by 
hia  hand — at  the  same  time  taking  care  that  the  scull  strikes  the  wfiU^r  at  a 
favonible  nhmt.  Ttie  niecimnism  in  the  raise  of  the  iuBect's  wing  is  far  simpler. 
The  flexible  membrane  which  (wynHtitut*.-!  the  anterior  part  of  the  wing  pre«eut« 
a  rigid  borclur  which  etmblpH  Uie  wing  to  incline  itself  at  the  mo«t  favomble 
angle.  The  musclea  only  maintain  a  to-and-fro  movement  The  lY^i^tauce  to 
the  air  does  the  rest,  namely,  effects  those  changes  in  snrlace  obliquity  which 
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determine  the  formation  ai  an  S-shajicd   trajcotory  by  the  extremity  of  the 
wing. 

M.  Marey  states  that  ho  succeeded  in  obtaining  a  photograph  of  the  gilded 
wing  of  an  infifMitf  wiiichr  tbougli  not  absolutely  at  liberty,  could  lly  at  ii  com- 
paratively high  rate  of  Bpeed.  Tlic  photographs  of  the  trajectory  of  the  wing 
of  an  insect  are  very  int^regtinK.  A  wooden  box  ivus  lin«d  tliroiighout  with 
black  velrct.  The  bottom  of  the  bax>  a  simple  disk  supported  by  a  fuot  piece, 
VU8  pbiued  in  position;  the  jieriphery  of  the  itpace  was  coveret!  with  a  uhite 
material,  leaving  between  it  inul  the  eentrul  dipk  ui)  unniilur  track  covered  witli 
black  velvvL.  It  u'us  around  thlii  annuhir  trnek  tlie  iii!«(H;t  wtus  mwle  tci  fly.  A 
needle  stuck  in  the  middle  of  the  disk  screed  us  an  axiiiior  a  revolving  bpant 
and  iti>  eountorliidaiice.  'I'hie  beam  cunsitsted  of  n  etraw,  and  at  tlio  end  of  it 
wag  6xed  a  liglit  pair  of  foroupt)  to  liohl  the  inject.  The  dragon  lly  comniOiKx-d 
flying  around  the  tnick  at  a  very  ra])id  rate,  drawing  the  straw  after  it.  'J'hc 
gold  Bpaugles  jfa^sinf  through  his  wjnge  describod  a  trajecti>ry  which  waa  easily 
photographeil. 


PIO,   X;.-MOTIU!tB  OF  TOE  DORSA^  FtX  OF  TRE  SBA-noiI8E. 


The  chronophotngraphy  of  insects  by  the  uee  of  a  moving  film  ha*  licen 
uIku  acciimplisliod  by  means  of  very  ingcniotie  appiimtus.  In  eome  cmof,  the 
insects  M-ere  held  in  forceps,  acd  in  other  caaes  tliej  were  allowed  free  flight  in 
a  rnrrllMdird  Ikik. 

"romiMirntivf  locomution,"  which  is  rendered  possible  by  chronophotog- 
rapliy,  mi!(ht  almost  lie  e.alled  a  new  Ki-tonre.  It  ie,  ut  any  nit'e,  :in  iinjHirUint 
adjunct  \n  the  etudleK  of  the  zoologist.  The  rMcarcheH  of  M.  -Marey  upon  the 
diffiTcnt  terrostriid  niaminal^,  birds,  tort'iines.  li/Jtrds,  frogs,  liiiid.i,  tiidpiile», 
snails,  eels,  iiifili.  insects,  and  arachnids  are  of  the  greatest  possible  value  and 
interest.  The  applications  of  chroiiophotfigraphy  to  exporiineutal  physiology 
are  numerous.  It  BupjdemoTits  the  infonnatiou  ol)taine«I  by  the  graphic  meth- 
od*. It  has  rendered,  possible  the  photography  of  the  successive  phases  of  car- 
diac action  in  a  tortoise  under  condition  of  artificial  circulation.  The  mechan- 
iam  of  cnrdiiic  iMtlsniinn  has  ali<o  been  studie*!  by  its  means,  as  well  as  the 
detemiiimtiiiu  of  the  centers  of  movoraeuta  in  joints. 

It  has  been  found  tliat  chronophotography  could  be  applied  not  only  to 


CnROSOI'IlOTOOHAPIlT. 


485 


CIiroTiA}>I)otiigra|i)iy  lititi  b(>eii  tii^d  iti  Kranr'o  for  fitiitlint  Iniir^liin^  Llie  mili- 
tary ait,  being  euiplujed  for  ru^iBU^riug  the  firing  of  pnijecUles  iiaving  a  rela- 
tively itlow  iiicitioii,  HiicU  Oil  tiie  explosion  of  KtHtionary  tAr|>e(loei!i,  the  recoil  of 
guDB,  the  motion  of  automobile  torpedoes,  etc.  Special  arrangeniente  arc  pro- 
vided to  permit  of  electrically  confcroUing  tlio  phenomenon  ia  hi*  pliotograplieil. 
The  apparatus  is  described  in  detail  in  the  "  HcientiQc  American  Supplement." 
Ko.  743. 

We  preeent  a  diagram  showing  th«  results  obtained  by  pliotogniphing  the 
firing  of  torpetloce.  Altlimigli  the  velocity  of  them?  projectiles  ia  not  very  great, 
about  Fixty  feet  per  eocond,  it  is  yet  very  difficult  for  the  eye  to  talte  exact 
account  of  what  is  occurring  during  the  launcliing.  As  tiic  net  cost  of  a  tor- 
])cdo  \&  coiiKiderable,  it  itt  c^^ntial  that  the  coitrlilioiiKwhinli  intliii^Tii'i'  ilm  regu- 
larity of  \\A  submarine  Higlic  ytmll  be  known  with  jirecisioii.  If  it  inclines  in 
front  more  or  lees  in  phinging,  the  regnlnrity  of  its  running  will  be  put  tn 
hazard;  if.  on  the  contrary,  it  falU  flat  uiwn  the  \vatfr,  the  ret^ultti  will  be 
very  different.  Our  engraving  shows  the  torpedo  startiug  from  thi;  tube  and 
traversing  the  different  puneU  in  the  field  of  tiring.  In  the  lirst  half  the 
torpedo,  grwluidly  inclining,  fulls  point  foremost;  it  has  been  batllv  liretl.  In 
the  second  eeriee,  on  the  contrary,  the  tor]>edo  is  niaintaining  itself  horizon- 
lally,  and,  in  »  nianncr,  moving  jiIwhvk  [mndlel  with  iteiiclf.  Under  such  cir- 
ciinistuncea  it  fallti  flat  and  starts  oil  tiornially  and  regularly  to  the  object  to  be 
iBai;he<l.     Thiu  sliuw£  thu  great  utility  uf  ciironupliotograplty. 


AN  AMATETTR  CnROXOPnOTOGRAPniC   APPARATUa 


The  ox|wriment«  which  vre  have  been  deitcribing  neoBaritate  apjiaratuB  i 
the  most  expensive  bind,  and  they  are  nnadaptcd  for  the  u»e  of  the  amateur. 
The  apparatus  of  M.  Ooorgos  I  lemony,  which  wo  illiistratc,  is,  however,  vpry 
simple.  The  reader  needs  to  be  reminded  that  there  are  three  t^^Mfl  of  cliro- 
nnphotogniphic  nuichincry  in  nue,  tn  two  of  which  a  siugle  objective,  with  a 
disk  sliutter  revolving  at  grrat  speed,  is  employed.  In  one  thp  object  Rliiftfi. 
and  gives  several  images  frf>m  an  immovable  plate,  while  in  tht  other  the 
object  is  stationary,  and  the  movable  Hen»<iti);e<l  Kiirfaeo  givt^a  wcll-^e]>aratcd 
images.  The  third  metho<l,  which  is  the  least  interesting,  consists  in  taking 
ae  many  objectives  and  plates  as  it  is  dosirod  to  havft  imagoe.  and  in  freeing  the 
shuttere  of  each  objective,  one  afc«r  the  other.  The  mwt  scieniific  Bolntioti  of 
the  problem  is  that  which  pertnita  of  obtaining  upon  a  band  of  Ulni.  and  with 
a  single  objective,  a  succession  of  wen-»cp«nitcd  images  whose  urnnbt-v  depends 
only  upon  the  length  of  the  band  eniploye^I.  1'he  difliciilty  in  ut-ing  a  eeud- 
tized  band  coneistd  in  arresting  it  for  the  ver>'  brief  instant  in  which  each 
image  impreenee  the  plate.  Tlio  Demeuy  appHnitns  which  we  are  about  to 
deecribe  ia  very  simple.  A  womien  box  haviug  about  the  dimensions  of  an 
ordinary  seven  by  nine  inch  ap]>aratna  is  prot'ided  with  an  objective  of  wide 
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ttiwrtiire,  of  wliicli  only  iho  ceuk'r  id  ittQizeil.  hack  of  this  objectiTe,  and  as 
near  lu  possible  to  tlic  flousltized  Burfaco.  tlio  disk  shutter  ia  revolved  by  nicnne 
of  u  crunk.  Up  i*i  tliin  i^int  tlicre  is  i^oiilly  ii<«tiuiig  new  in  tlic  apparatus; 
l)iit  tho  |irincipal  iinpnivoiaent  consi^ta  in  the  iiitwiiiding  and  UTrtmi  of  the 
Hensilized  filTii.      Number  1  of  otir  first  ciigrariti^  rcpresctits  tlic  principle  of 

ihu  rtyrttdiri.  Two  di^kt:,  It  iitui  P.  itrt>  ftanll  iixinnted  itpoti  an  itxiit  |>iuwiiig 
tliroiigli  llieir  centers;  Ijoiibins  that  cjirry  tiie  dims  are  tised,  one  of  tliem  at 
R,  upon  u  Rpindh«  niouiitef]  in  the  nitia  uf  n>t»tiori  of  the  diitk.  aiuI  the  other  at 
I*,  itprjii  ii  tipindic  mounted  eL-usntricidly  tt>  tniL-h  n\u.  It  is  tbitt  eeceutric 
position  tlmt  rhiefiy  conbtituU:-«  tin;  iiiTentiini.  Let  us  eupjKige  thnt  the  two 
IwUbiiiA  arc  in  pliice,  m  shown  in  cut.  The  filnt  wound  upon  A.  having  one 
of  its  extrcrnitiei;  attaclied  at  tl.  fnllnws  the  conrse.  G,  H,  during  which  it 
ptW308  behind  the  objcciive;  tlit'  two  byhbius  cattnot  have  any  proper  motion 
in  cmisefjtienee  of  tbu  niethoil  of  fixing  which  is  adopted;  they  wnd  the 
disks.  IE  and  V,  that  support  them^  become  interdependent.  Cecanse  the 
disk,  P,  revnUes.  the  film  coming  from  A  will  wind  around  B;  but,  in 
cniiBi'qnence  of  the  eccentric  position  of  this  bobbin  upon  the  disk,  traction 
will  cease  Ui  occur  for  ii  vory  brief  insUuit  at  the  moment  at  whicli  the  boli- 
bin.  It,  approachoe  A  as  cloeely  as  poaeible.     Despite  thia,  an  the  wiudiug 
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alwayfi  proceods  to  &  degree  proportional  to  the  nnvrinding,  tlie  film  reinaine 
perfectly  taut.  It  is  at  this  moment  that  the  window,  Ji,  of  the  disk,  L,  iiu- 
covorw  tht*  objective  for  uii  implant.  It  will  bu  uudcrfattKid  tliat  tin;  cniiik,  il, 
sets  the  disk  in  motion,  and  it  is  tbu,  through  a  mechaniem  of  ireare.  that  con- 
trols the  (ijicnitiun  of  tlio  bobbins.  There  is,  therefore,  an  exact  Kiutlicniati- 
ciil  coint-'idcDcc  between  tho  arrest  of  the  film  and  the  paHsage  of  the  uiitdnw, 
and  this  it!  eiisential  for  the  shurpiietta  of  tlio  iiiiiij^e.  This  would  not  ulways 
occur  if  a  fritition  device  was  dependod  upon  for  the  rest  of  tho  film,  for  in  this 
nu>e  a  «lidin^  mi^dit  oocur  which  would  produce  a  blurring  of  the  image. 
'J'he  twlution  offered  by  the  Deiiiciioy  ajipiiratiis  is,  therdfure,  the  (iiinplewt  and 
one  of  the  iurest  known.  The  ^inipliHeatioti  of  tlie  meehanisin  ho^  per- 
mitted of  coiiBtriirtirig  un  u|i[i]LrutuF)  H^ht  eiii'ili^h  to  allow  of  uporiiting  wit-hixit 
a  tripod,  by  holding:  it  in  the  arms,  as  j*howu  in  oiir  jjecuinl  Cfigraviiig.  Kach 
tilm  tenriiiiatt'ii  in  a  tttrip  of  black  piiper  glued  to  it,  and  forms  u  complete 
covering  after  the  winding  upon  the  bobbin.  This  arrangement  protectu  the 
HeriHltisM^d  jiiiri  from  the  light,  and  [»ermit«  of  changing  the  bobbin  in  daylight, 
them  can  be  stored  in  the  «iiace8  iu  the  box  left  by  the  meoliaiiisiii, 
I  may  always  have  a  large  supply  on  \\ 
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The  "kinetograph,**  wlunli  is  t1ie  precursor  of  the  ajiiiaratiig  tor  sUovpitig 
moving  pUotographe,  U  of  great  ijiteroet.  The  kinetograph  ae  fir«t  propwteil 
cousisted  of  a  clover  coiiihinntion  of  a  photographic  cttiiium  aiitt  tho  phono- 
graph, by  which  the  vronls  of  a  fipeech  or  play  were  to  be  recorJed  KimQltsneoiisIr 
with  photrogniphic  iniprcwions  of  all  tho  movements  of  the  ei^^ken*  or  iwtoi*. 
The  phoCograf>bic  impreottiuu  is  taken  at  the  rate  of  forty-six  per  second.  TUv 
celhiloid  (Ihri  upon  which  the  pbotogniphic  improseJona  are  taken  is  jwrfonite*! 
along  one  edge  witli  a  series  of  hole^,  arranged  at  regiil^r  inifrvAJti  with  ua 
iitdch  preeitjioii  a»  can  be  WM-ured  by  uieuus  of  tbe  fiueet  perfonitijig  ii](»-han- 
isra,  to  fteciiro  iterfoct  rcgiftLry.  Tbitf  wa«  foinu]  iiecetHary  because  the  phono- 
graphic cyliniltsr  intii<t  lie  in  exB(^t  wyiichroniinni  with  tho  shutter-operating  ami 
film-moving  ilovicas  of  the  oaiucra.  The  phonograph  and  tuiinum  iiiecbaii' 
isms  are  driven  by  tho  same  motor  aud  eoutroUed  by  the  same  regulaliuj; 
mechaniem.  The  greatest  dillictilty  was  experienced  in  derigiug  meohanisin 
for  tlic  stopping  and  stiirting  of  the  film.  U  was  found  that  die  litopping  aud 
starting  of  the  fihn  forty-six  times  a  Kicond  reipiired  uboiit  twu-thirde  of  clii* 
time,  the  runiainder  being  utilised  fur  tJie  exposure  of  the  ]dttte.  To  take  theiw 
picttiroK  t^pccial  camera  lentd'rt  of  hirg(>  aperture  Imd  t^i  bo  ronstnicted.  The 
reproducing  apjianitus  is  practii-ally  a  rwrrsal  of  the  Ciuiiera;  that  ie,  a  superior 
form  of  projofiing  lantern  ie  eiiiployu<l  whicli  in  provided  withautntng  light, 
aod  nKHtlianii^m  for  moving  forward  the  dtdp  with  an  intermittent  Dioiioti, 
corresponding  exactly  to  the  motion  of  the  negative  strip  in  the  cameriL  Tbe 
Ittutcru  lA  furnished  with  a  light  interrupter  which  c<'lii>HC4  the  light  tliiring  the 
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l>rief  period  required  for  sJiiftiug  the  film  forward  to  &  new  poeitiou  to  show 

tlio  euccooding  picture.  The  appuratnH  waa  largelj  manufactured  on  a  Rraall 
-scale,  without  Uio  pliono^niph.  for  uao  in  railway  stations,  cigar  etores,  etc. 
[It  was  found  to  be  nlmuet   iinpoasibic  to  oombinc  the  two  tnetrumcntfl.     In 

tlil«  caite  the  pictures  were  not  pnijected  upon  the  screen,  but  were  upou  a 

grouud-gla66  plate  wliicli  the  observer  looktt  at. 


REYNATTD'S  OPTICAL  THKATKR. 

Up  to  the  time  of  the  invention  of  this  tiicator,  the  apparatus  that  pro- 
ducrd  the  Rvnthesii;  of  tli»  BUcet>ssivo  phaacs  of  an  iirtion  wt^re  iimilfr]  to  repro- 
Uuctiou  upou  a  very  Binall  scale.  wbic:ii  fiiu  only  be  enjoyed  by  a  limitoil  group. 
The  object  of  the  optical  Ibcjiter  was  to  provide  an  apptiratiiH  for  tlie  rppro- 
duoiioii  of  a  series  of  actioDS  npon  a  considerable  scale.  The  continuity  of 
tlie  image  obtained  by  the  pruxinoscope,  inveutei]  in  1877  by  >t.  Reynaud, 
hiul  nut  up  to  Lhin  time  been  realized  by  any  projecting  apparatus.  The 
effect  is  produced  by  using  a  orystiilbjid  band  upou  which  the  images  are 
planted  as  repreeentcl  at  A  in  our  engrariug.  The  operator  can  revolve  it  in 
one  direotion  or  tbe  otlier  by  means  uf  two  reels.  The  images  puss  before  the 
lantern,  B,  and  are  projected  by  tlie  aid  of  the  objective,  ('.  upon  an  inclined 
mirror,  M,  which  |irojects  tliein  upou  the  tnuispureiit  etTccn,  E.  Another 
projectioti  lant4*rn,  B,  caueutt  the  ii|)|>earancij  on  tlie  screen  i>f  the  scene,  aiuld 
which  appear  the  chanu/ters,  which  change  their  posture  according  as  the 
painted  baud.  A,  is  revolved  by  tiie  operator. 


ELECTRIC   TACIIVSCOPE. 


The  apparatus  which  we  are  ahniit  tn  dcKonbe  is  an  important  link  in  the 
>ry  of  the  Bynthesis  of  animated  motion.  The  apparatus  is  the  invention 
of  Ottamar  AnitchnetK,  of  LiMta,  Pniseia.  A  special  camera  waa  used. 
adapted  iu  take  a  number  of  ]ihotogniph8  in  cptick  euccciwiun.  The  inetm- 
ment  for  difiplaying  tlm  pictnri-s  is  called  the  "  ehtctricii]  tachyscojie."  It 
coneistfi  of  an  iron  wheel  of  sutticient  diameter  to  iiold  nn  entire  series  of  posi- 
tive prints  on  the  periphery.  The  wheel  is  arrangetl  upon  a  rigid  stimdard, 
and  provided  with  a  scrict*  of  pins  which  register  exactly  with  the  picture. 
IJpon  the  standanl  behind  the  wheel  is  located  a  box  containing  a  spiral  (feiss- 
ler  tube  which  '\a  connected  witii  the  terminals  of  a  Uuhmkorff  coil.  The 
primary  coil  is  provided  with  a  cnritact  mnker  and  bn-aker  adajited  U*  he  oper- 
ated by  the  pins  projecting  from  the  wheel,  po  that  every  time  a  picture  comes 
before  the  i'iciai}ler  tube  It  is  illuminated  by  an  electrical  discharge  through  the 
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tubo.  Thit)  (littcburge,  being  mBtantancouB,  ehowtt  each  picture  in  an  appai- 
ently  fixed  poeition.  Tiie^c  pii^turvH  i;Uot%!H(l  eacli  otliur  su  ruptdly  tliat  the 
roUnal  image  of  one  picture  is  retained  unti]  tbe  next  is  supeiimpofted  npon 
it,  tbereby  giriug  to  the  obeerver  the  sense  of  a  contlnuoiu  image  in  oonatiutt 
niotiuu. 


THE  HEWEK^'  CnKONOPnOTOGRAPHTO  APPARATUS. 

The  chroiiophotoirrBpiiic  apjianitus  which  wo  illustrate  was  invented  by 
M.  G.  Demeny.  who  is  the  a^BiBtant  of  Itr.  Marey.  whose  work  in  chronopboto- 
gmpliy  wt!  have  iilreHily  <le84:ribed.  As  ktiig  ago  as  1891,  M.  Demeny  wu  able 
t^  project  npon  a  (wreen  fipireB  which  simulated  tbe  motion  of  animal  life. 

Strijw  of  &enfiitiw(J  Hhna  from  sixty  lo  ninety  feet  in  length  were  not  a\'aila- 
blo  at  this  tiuio,  jinil  il  naif  necessary  to  employ  tmnie  makeshift.  Images  were 
taken  from  tlio  rbrnimphutograjiliic  apparatni*  npon  a  strip  four  or  five  yards 
in  length,  and  were  printed  as  positives  upon  a  glai«  di^k  aengitisscd  by  chloride 
of  Bih'or.  and  it  wat<  by  ineun^  of  tbia  dii^k  Ibut  Lbe  ]*rojcction  wau  made.     Th« 


PIOS.    1    ANU  f.— THE  IlKHIfKY    ntlUUCTKUt   ATPAIUTUS. 

1.  Arratitfpil  for  iim>  vriilionl  ulvntricitv  i)r  gBM. 

2.  Arrkiigoiitcut  fur  t>t<>i>viitig  d>e  strip  of  film. 


PROJECTION  OF  MOVINO  PT0TURE8. 

namber  of  images  was  limited  to  forty  or  fifty,  according  to  tho  eubjoct,  but 
the  iwlvent  of  tho  long  strips  of  seiieitiMd  film  induced  the  inveutor  to  so 
modify  the  apparatus  as  to  bo  ahlc  to  tukit  images  in  long  scries  und  for  project' 
iiig  them.  The  apparatus  of  M.  Demeuy,  which  we  show  iu  our  engraving, 
employe  fitrip«  of  uny  length,  but  nt  preeont  the  lougeet  that  have  lieeii  ueed 
arc  ouc  hundred  and  fifteen  feet.  Thid  givea  about  one  thousand  images  of 
the  dimensions  wlopted  by  tho  inventor,  one  and  one  Imlf  by  one  uml  tliree 
quarter  inches.  This  wide  Rurfaoe  of  tlie  image  ha«  an  imnientfe  advantage, 
since,  witli  tlie  electric  light,  it  j»ei'inite  of  throwing  the  ruoving  pieturuH  m\  a 
screen  sixteen  feet  high. 

For  A  Hinall  Aoreen  the  oxybydrogeit  light  wilt  bo  RiiEtieient.  Tlie  lantt^rn  in 
provided  with  an  oMinary  conden^r,  in  front  of  which  is  pluccci  a  water  tank 
to  absorb  a  portion  of  the  heat.  At  the  opposite  end  of  tlie  tiible  stands  the 
chronophotographic  projector  which  eurrit^s  tiie  film  wound  around  ita  bob- 
bina.  The  lantern  is  so  regulated  that  the  Inniinous  rays  will  full  exactly  upon 
the  aperture  jis  the  image  passes  Whiud  tbo  objerrtive,  O. 

After  the  focusiug  \\'M  been  effected,  all  that  hiis  to  bo  done  is  to  turn  the 
crouk,  M.  At  P  and  U  are  seen  guide  bobbins  that  serve  to  put  in  their  nor- 
mal dinx^tion  the  films  tliat  have  beon  used.  As  is  well  known,  the  principle 
of  all  projecting  apparatus  of  this  kind  consists  of  arresting  the  film  for  an 
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instant  at  tho  momont  it  is  uncovered  by  tliG  shutter.  The  procc-as  cmplojod 
in  the  Dfcuieiiy  lijipuniliiK  m  \erj-  Kiniple.  It  is  Khown  in  Fig.  3  of  oiir  eu);rav- 
iug.  Vpon  contiiig  from  Lhe  bobhiu  tho  tilm  poKsef)  ovor  a  guide  rolU-r,  S,  nnd 
tlieti  ovor  Ik  rud,  li,  ittuuutal  ecx'Ciitrieall)';  tlieiiue  it  goes  to  the  tootlied 
roller,  C,  designed  fov  causing  tlio  imagt's  to  rii^'iKtor  ucf.iirutoly.  The  film 
tlicTi  rtMches  the  uiagozino  roller,  li.  The  raechunisni  is  entirely  enclosed  hi  a 
box,  aud  the  Ghnttor  dit^k,  which  is  imt  nhfiwii  in  ihc  engmving,  is  situated  at 
the  other  eiiie  of  the  ajjerture,  F.  Iteiieath  the  bobbin.  A.  u  a  rubber  roller, 
£,  uiuuiitml  upon  u  ttpriag  in  such  a  wiiy  that  it  will  In'sir  :it.'iiiiiHt  tlic  film, 
wbaterer  be  the  tliicknese  of  (bo  ribbon  on  tlie  bobbin,  it  w  tbia  roller  wliioh 
is  mnvod  by  geuring  tbnt  cantM's  tlic  film  to  tmwitid  iu  n  continuous  niaunor, 
and  tlius  prepares  it  for  the  euceutric  rod,  D,  which  pulls  npou  a  portion  of 
the  film  already  unwonmi,  but  docs  not  gereen  it.  The  Jilni  passing  lUKlcr  llie 
guide,  S,  passes  between  iwo  velvet-lined  frames,  II  and  T.  that  aru  proviiitHi 
witli  an  aperture  F.  It  is  upon  making  ibi  exit  thence,  and  {tassitig  over  the 
guide,  S,  that  the  film  iit  taken  \\\*  by  the  nxl.  I),  then  rnnft  over  the  tciollic*<1 
roller,  C,  aud  liuaHy  ovt^r  the  bobbin.  15.  All  tln'w;  parLs.  eschiisive  of  the 
shutter,  are  iuton1e])eudeirt,  auj  are  couueetod  by  gear  n-hceU  sol  iu  motion  by 
the  crank.  M.'  None  of  tlioni  havo  a  jerky  motion.  All  of  the  jmrts  of  tho 
meobani(im  have  uniform  rotary  mntion.  and  the  stoppjigo  of  tho  filnifi  is  pni- 
purcd  for  by  a  prmluated  liimiuution  of  tho  Telocity.     One  ailvantage  of  this 

tapparatiui  is  that  it  lit  very  Leiiiler  with  the  films.  Our  lat<c  engniving  rcpru- 
seutri  a  fen'  images  nn  u  strip  made  for  a  tupcrtaculnr  dniuia  at  rhe  C'hAtelefc 
Tlioater,  Parity.  Thit^  t^trip  is  ono  huiulrcHl  and  tiftoeii  foot  long,  nnd  enibrucoa 
a  tttousaud  images,  each  of  which  iva^  colored  by  baud.  The  effect  i^  very 
pleasing. 


THE   KINKTOSCOPE   STEItEOPTIOON. 


Since  the  time  the  **  kiuetowiotM)  '*  brongbt  the  art  of  moving  photography 
prnniinenttv  iutu  imtioe,  tunny  inventors  have  bocu  ftriviug  to  ]>erfect  ap- 
paratus for  iJUfce^sfnlly  projecting  these  tniniiUnrc  pietures  upon  tlio  strreeu 
by  meaus  of  a  Btere<>|)licon,  pro<iuciug  tho  sanii*  effect  »f  uiotiou  ai«  in  the 
kinetoscope.  In  tho  kinetoscvpe  tho  sncceseivo  images  are  illiiminatod  by 
rcficctcd  light,  and  nr«  seen  throogh  u  It-ui^  onlargiug  thorn  considerably,  say 
from  half  an  inch  in  diampter  to  about  four  inches.  The  jirobleui  of  the 
kinetoscope  slercopticon  wn«  to  euoce-ssfiilly  projm-t  those  little  images  several 
thousand  times,  and  secure  sufticient  illumination  u|m)Ii  the  sci'een  to  make 
thcru  ajijiear  distinct  and  clftir.  The  two  fi«;tors  which  aided  in  solving  the 
problem  ivere  tho  use  of  the  electri<;  lamp  as  an  illuiuinant  aud  of  coutintioua 
flexible  transparent  celluloid  films.  Our  first  engraving  shows  some  kiuoto* 
scopic  pictures  taken  directly  from  the  negative  film,  by  the  "  phantot-xope  ** 
inTdiited  by  Mr.  C.  F.  Jeukins.    The  successive  motions  of  practicing  *'  putting 
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the  shot,"  shown  in  these  fifteen  picturee,  may  be  traced  by  beginning  at 
the  lower  left-hand  corner  and  reading  upward  for  e«ch  column  of  pIctiireB. 
The  (levioe  for  taking  the  phantoscope  pjctures  10  shown  in  Figures  5 
snd  G. 

On  tt  shaft  is  fixed  a  disk  mipporting  fonr  leriscB,  nnd  penreil  to  the  shaft  is 
a  vertical  shaft  engajjiuK  a  bevel  gear  on  the  axis  of  t!ie  film-wiiidin>i  reel.  Ah 
the  eliaft  is  revolved  by  the  hamlle  011  tlin  iintttide,  tlie  len»f«(  are  bruttghl 
respectively  behind   the  openin<!  in  the   front  of  the  box  anil  tratisniit  the 


:^' 


wo.   l.-THK  KUtnuN   •■VITAWIU'B 


iiiMiiicniarv       iin- 

I12CS  fw  they  piws 
tlio  opening  to 
the  moving  Kcniii- 
tiscij  rdni  which 
pops  in  the  tiame 
direction  as  the  moving  Kins,  and  at  the  saino  8pL*<l.  Tin?  expotidl  tilin  is  at 
the  ntmc  time  wonnd  up  on  the  top  reel.  WHh  the  same  ajiparatus  the 
|wwitive  pIcturpH  may  be  reolwl  oIT  uf  one  npiMfl  to  the  other,  l»eing  pro- 
jected by  Che  electric  light  in  the  rear,  ilhiniiiiatod  by  rotatiuc;  condensers,  one 
for  each  lamp,  't'ho  pictures  may  be  looked  at  in  the  box,  through  a  smalt 
screen;  they  arc  made  at  the  rate  of  twenty-five  to  the  sectrnd.  atul  arc  about 
threc-f|  war  tors  of  »u  Itich  in  diameter,  ami  one-quarter  of  an  inoh  apart,  on 
fl  continuous  scnsitizetl  celhiloid  strip  abnnt  one  and  a  half  inclice  wide,  hav- 
ing perforations  in  iw  e<lgcs,  in  which  the  sprwkct  wheels  n(  the  projecting 
device  engage.  The  projecting  apparatus  U  shown  in  Fig.  1.  and  cousists  of 
an  electric  arc  hiiiip  iu  front  of  which  xn  a  crondcnser.  In  aiivanco  of  that 
iti  the  inoLrir  for  o)>eniUng  the  feed  me*.-hanisni.  and  in  frutit  of  all  js  tlie 
film  traveling  device  and  the  objective.  Our  second  engnxving  is  a  view  of 
the  stand  complete,  showing  the  rliBostat,  switches,  eta,  for  regulating  the 
cim-eut.  The  iilm,  after  passing  behind  the  lens,  is  wouikI  up  on  the  reel 
below.  Our  third  engraving  shows  the  use  of  the  apparatus  in  the  theater.  It 
ifl  phiceil  in  a  t^hinet  surrounded  hy  curtains,  iu  an  upper  gallery*  the  images 
being  thrown  forward  uj>on  u  sereeu  n|iou  the  stage. 
33 
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111  projecting  piotnrea  of  this  Iciml  it  hii«  Imjch  ueiml  to  coijiloy  thulU-n* 
operuting  in  nnidon  with  the  movements  f>i  tho  picture  ribbon.  After  u  deries 
of  ozporimeiitti  it  \«m  found  that  the  same  effect  of  motion  could  bt»  X'l^ncnl 
bv  canBinf  tho  ribbon  itself  to  hjiro  an  intermittent  tnorcDient  without  tha^ 
use  of  tihtitturE}  at  uIK  which  grciilly  Hirnplitius  tlie  appiiratnci.  A  llIni-wor];iti 
__^_     apparatus  batted  on  ihij 

^H^P^      ^H^^^^^^^l      at  T)ie 


H-^i 


I  /' 


Kill.    -'.     Hit-.   EUIBOH    *' riTAAOOPE." 


main  shaft  to  which  it  is  ppHrwl,  n  worm  Piigiiginjr  u  ^nr  on  the  shaft 
with  th«  nmin  Hprucket  piilloy,  niid  drowB  the  ])ictun>  ribhnii  dntriiwnnl  at 
a  uniform  8poe<l.  liack  nf  thiii  Khttft  may  bo  MM?n  th^  niaiu  mliaft,  iriitiuded 
to  rotat-^»  nipidly,  on  Uie  end  (tf  whicli  is  a  disk  hiiviog  n  roller  wcpn- 
tricaUy  lUed  thoreto.  Ilehind  thia  ifl  n  RUtndard  iiiu]ijiortiiig  tiprin^-tonsioii 
fingora  bohiml  tbo  lens.     Ah  tlio  film  is  drawn  forward  by  the  main  eprockct 
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m.rt.   i.  ASD  ft-THE  JRNKINS  "  KIXBTOPCorB"  CAllt:iU. 

iiimiii^  of  pulleys;  or,  when  it  ie  desirod  to  re|WAt  the  stihject  over  nnd  over 
agiiiri,  tlio  cniUotw  film  \«  nllovred  to  drop  iiitti  fulds  in  o  bos  located  under  the 
sprocket  pulley,  p&^ing  out  at  the  runr.  upward  over  pulleys  arranged  above 
the  spriug-toQfnon  fingers,  then  downward  hetween  theni  agoiu  tii  the  main 
pulloy. 

Fig.  7  is  a  diagram  of  a  lilm-nioriDg  mechanism  of  ati  English  iiiventor, 
Mr.  Biri  Acre^,  whiuh  has  been  siioccRsfully  o)icrated  in  London. 


na  T.~ACEU'  PBOJBCTIKU  IIKVICS. 


The  picture  film  is  drawn  from  an  npper  rftcl,  pa»:ed  over  a  sprocket  pulley, 
downward  through  a  retaining  Hamp,  and  over  a  iHxroud  ]iiilley  to  the  butuun 
or  winding  reel.  The  film  passes  over  both  sprocket  pulleys  at  a  nnUonu 
sIm-imI,  lietwpen  a  t>t«tioiiary  and  swinging  rlamp  operated  aiitowiitic'ally  from 
ilie  shaft  of  the  shutuir  and  which  holds  the  film  Htationary  when  the  opening 
of  U)o  fihutter  is  behind  the  lens,  during  the  interval  the  pietnre  is  projected  on 
the  screen.  The  clamp  ia  releawd;  then  the  pivoted  lever  belnw,  with  a  roller 
on  the  upper  end,  '\»  pullcil  inward  at  the  other  eud  by  a  spring  und  iuifiiodi- 
ately  takes  np  the  slack  (as  ebown  by  the  dotte«]  lines),  and  causes,  by  such 
anddun  movement,  the  bringiug  of  the  next  picture  into  position. 
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THE   "MUTOOKAPU"  ANP   "  MUTORCOPE.*' 

matograpli"  ami  '•  mutoscope "  aro  nanioe  of  very  intereBtinf; 
tnaoliincB  for  [irt-i^iitiug  moving  i)boh)jrrnpli(>.  I'lie  ciuiicra  franio  is  iiiuuuted, 
by  means  of  tlirec  mljiiHtable  legs,  U3>oii  &  triiuignlur  tnrntalile,  which  may  he 
plaoed  upon  aoy  Buitahle  guptwrt.  Upon  the  top  of  the  frame  is  bolted  a  two 
.horee-power  elertric  motor  wliich  is  driven  hy  a  set  of  f<lurnj.'Ot  batteries;  the 
'oombinatioii  of  the  turntable  K-itli  a  vertical  mljiistahk  enables  the  camera  to 
be  ftltiftctl  f»>  as  tfi  talco  in  Ihc  r«>i|uIr<Hl  lutlil.  tn  Um  fmiit  of  the  camera  is 
llxeil  H  lens  of  great  light-gatheriug  qnulity  whirh  proclnces  nn  irnoge  of 
exceedingly  clear  dcbtul.  Inside  tlio  camera  i>^  a  i^trip  of  ^i^elutinc  film  tnu  and 
thnH.>-<[uarter  inches  wide,  and  uiiimlly  abont  urio  liundred  aud  sixty  feet  iu 
length,  which  i«  wound  ni>on  a  Kniull  pullev  and  drum.  The  length  of  the 
film  varies  for  different  Biibjecte.  In  case  of  a  prolougwl  scene  it  may  extend 
aereral  thonsand  feet.  The  film  la  led  throngh  a  eeriee  of  rollers,  and  is 
caused  to  pass  directly  behind  the  leas  of  the  camera,  and  its  finally  wound 
upon  a  drum.  The  object  of  the  rollers  is  to  cause  the  film  to  pat<6  lielilnd  the 
lens  with  an  intermittent  instead  of  a  continuona  motion.  At  ordinary  speeds 
this  could  he  cARily  accomplUhed,  hut  the  dilluMiltioH  are  increaaed  when  it  is 
remembered  that  the  impi*ei«HioaB  are  taken  at  the  rate  Oif  forty  per  eecund,  and 
that  tho  fdrn,  whieh  in  rtinriiiig  itt  llie  rate  of  eeveh  tjr  eight  feet  a  t«eo(>iid,  lias 
to  be  stopped  and  started  with  equal  fi-equency.  The  tilm  comes  to  a  rest  just 
as  the  shutter  opens,  and  starts  again  as  the  shutter  cIobus.  Tho  impressions 
Tar}-  in  ailnul  exposnre  l.>etwe«n  one  one-hundredth  and  one  fonr-hnudredth  of 
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■  mxunA.  VSIiilo  the  ordinary  speed  is  fort;  a  aecond.  the  matoecope  can  take 
uqtuJIy  good  picturcit  nt  tlie  rato  of  ouo  Unndred  pf<r  second.  It  it  is  d«06MUT. 

The  hi((htMt  0|nwI  wunld  be  uited  in  iihoto^^rapliin;;  the  Qi^'hl  of  a  pmjectile  or 
other  obji^dl  which  waii  in  extrentuly  iuj>id  timtion.  After  the  rnutograph  hw 
doQO  iU  work,  tho  filmi)  aro  carefully  ^uukod  and  sent  tit  the  New  York  ostalt- 
litihmont  of  tho  Anuirirnn  Mubxiropv  ('ornpanr-  TTt'rv  they  are  taken  to  ilifr 
diirk  rouin,  the  interior  of  wliic)i  i>t  »hou-n  in  oiir  un^ruviii^.  ArrangiiMl  along 
OHoh  HJile  of  thiit  routn  ia  »  HeriuH  of  troughfl,  abtjvu  which  are  eiii!|(i!niied  lar^ 
8kelfiC<)rt  rooU  tlirue  feet  in  diameter  aud  eeveti  feet  long,  the  axM  of  tbo  recU 
buing  jniiriiiiltHj  ill  brueketti  atttn-hud  to  the  ond  of  the  tmuf^b.  Tho  filintt  uir^ 
utMitid  ti|Miii  till'  nwlK  mid  fiibjuct&d  to  the  action  uf  the  various  tBolntione  for 
duvulopin^.  liAiiijf,  vUi.y  titu  rwls  Wmg  traiitdcrrcd  frmn  Imlli  to  bath  until  the 
tilnifl  ant  ready  to  (fo  to  the  dryni^-nMni.  In  thie  room  are  -jXsa  ]H-f)i>ared  poiii- 
(ivi>  tninit{uia<nt  stripH  for  um  In  the  hiogntph  and  itie  bromide  printH  for  the 
iuiitoaoojw. 


I 


/t? 


The  tlhnfi  are  unwound  on  to  large  wooden  driinM  sboiit  tho  name  eixe 
the  rwU.  where  they  an*  eiirefnlly  driml.  At  tlio  far  end  of  the  room  lire  M*n 
the  niaohinM  fnrcntiing  up  tbe  bromide  priutft.  Mere  also  ie  nirrierl  nn  the 
work  of  reiiMichiui;  the  IH nut  and  pre}Mring  them  fur  nf«e  in  the  bio^niph  and 
niulu^Ht|v  pictureti.  The  biojfnipli  iii  iu>niewhut  similar  t^*  miu-liinee  which  we 
have  atvatly  deMTibnl. 

The  lUine^Ml  cngrarinjifei  Bbow  pictures  of  clay-pigeon  ehottlini;  and  of  the 
firing  of  H  ti>n-im*h  dittapjK'arin;;  can  at  Sandy  IIiMik. 

rpon  tbo  HNif  of  ibe  New  York  ivtabli^hment  of  the  cf^mpany  iherr  Ine 
been  erevted  a  hir^  mutable  eta^r  for  taking  phnto^rapliA  of  cviebnite«l  to»n*B 
from  plavii  or  of  iudiridnal  |M*rfonna»c««  in  which  it  le  dednd  to  nuprtMlmv 
th<^  motions  »a  well  (u>  ih«  lettlUTM  of  the  Mibject.  It  coooite  of  a  floor  ntf 
Btpel  i-btiomit  whiuh  carriw  a  Kiiee  of  thrve  conoeutrit^  eteel  traps.  Cpoa  tiu* 
TotatM  the  mai»ire  frame  at  one  end  of  wbtrJi  \%  a  stag*  MippUed  witti  tib« 
WPW>y  •oenuy,  and  at  the  other  end  a  corrrt^ted  iraa  boaaet  ua  vluch 


with  the  filra-monng  mccliatiidrii.  Fi(;.  2  show«  (he  siinjilicity  of  Uii-  caiiieraT' 
Od  tlie  upper  end  of  tlie  box  id  the  Ben^itize^l  ribljon,  ^vhicli  pafise«  downn-ard 
between  guides  before  the  lens  opening.  Tiie  bent  ends  of  tbe  com  operating 
bar,  which  give  the  fork.  J),  itd  reciprocating  motion,  are  Bhovrn  in  Fig.  3. 
Fig.  4  is  a  general  view  of  the  iuHtrninent,  Kltotnii);  the  driving  gear  and  rdni 
snpport  Fig.  6  ahows  the  cinematoprrapb  camera  in  operation.  It  will  Iw  seen 
that  tlie  camera  ie  very  portablf.  Tlie  same  cuinem  can  Ite  cunverUid  Into  a, 
projecting  apparatus  for  throwing  moving  pictures  upon  the  screen. 
are  about  an  inch  iKjuare. 


1    images 

W         Thi 


CAMEKxV   FOR   BIBBON    PHOTOGUAPIIY. 


The  camera  for  ribbon  photography  which  we  illustrate  is  tbe  invention 
Mr.  C.  F.  Jenkins,  the  designer  of  the  instrument.  Fig.  4,  bottom  of  pa{ 
499.     Instead  of  nsing  a  rotary  disk  shutter^  tbe  radial  apcrtam,  and  a 
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fixed  leus,  tlm  camera  has  a  tiiDglr  opeuing  in  thc>  front,  tlic  bizo  of  tlie  aper- 
tnre  being  regulated  at  its  rear  end  by  a  diaplira^ni  ilit^k  liuving  radial  slota 
of  vorriiig  widths  cut  therein.  The  operator  is  thereby  enabled  to  govern 
tho  amount  of  liglit  admitted  to  the  lenses  accordiag  to  the  eiibjcct  to  be  pho-^ 
tugraphed  aiid  the  leogth  of  tho  exposure  desired.  This  disk  ia  rotated  bjfl 
htiiid,  like  un  ordiiiary  xtop  in  a  wide-angle  U-hm.  Itack  of  the  diaphmgin  disk 
is  the  buttery  of  lenses,  each  uf  the  twitie  foctiB.  arranged  in  a  circle,  joining 
eueli  nther,  uiton  a  rotating  disk  which  ia  secturcd  to  a  nliaft  which  extends 
rearward  and  lermiuates  iu  u  bevel  gear  uheel  which  nieeiies  with  a  side 
bevel  gi-ar  wheel  lixed  upon  the  uiuiu  shaft,  eiiiUddy  geared  to  the  main 
driving  ehaft.  fl 

The  main  shaft  may  bo  operated  by  a  erank  on  tho  outside  of  the  box,  by  ™ 
band  or  by  any  suitable  motor.  The  Bcnsitizecl  celluloiij  perfoiiite<I  rihl>on  film 
niHv  \ye  noticed  piui^ing  duniiwiinU  m-ar  ilio  fruiit  end  uf  the  riiineru.  in  front  ut 
the  exposure  tension  plutc,  the  s^^aarc  aperture  iu  wbieh  is  exactly  in  llito 
with  the  front  H|Kirtiire  in  the  Imix.  Fnim  ihin  point  the  lihn,  after  exposure 
puseo  downward  Iwtween  the  fproeket  wheel  and  proBsure  roller  to  the  wind- 
ing reel  in  the  rear  end  oF  the  I'tunera,-  wliich  in  rutttte^l  h_v  belt-connection  to 
pulley  on  the  upper  shaft  and  takee  up  the  film  ribbon  aa  rapidly  a«  it  ii 
expoHcd.  A  iiiV*\  roll  fur  tint  xnpjily  of  unexjioMi^l  film  io  not  sliow-n,  bnt  may 
bo  lociiteil  at  the  rear  of  tlie  caineni,  over  the  winding  reel.  Tho  operation  will 
be  readily  undoretood.  The  camera  is  placed  upon  the  tripod  or  stand;  the 
crank  on  the  uut«idc  is  rotated,  which  cauEos  tho  61m  to  travel  downward  (-un- 
tinuouBly,  at  exactly  the  sunie  Hpoed  at  which  the  IcnseH  rotate.  i*o  that  at  erery 
fraction  of  a  seeonil  that  it  taketi  for  each  lens  to  pn^tt  liebind  tho  camera 
aperture  an  inipreesion  of  light  in  made  on  the  downwanlly  moving  Dim;  and 
06  the  lenses  ami  film  botli  move  in  nninon^  it  follows  that  a  shar])  picture  will 
be  the  result  while  the  brilliancy  of  the  illumiuatioD  is  at  its  maximum.  Tlic 
camera  can  lie  carrie<l  about  as  nudity  as  any  other  nunem.  In  practice  it  is 
found  that  tho  motion  of  the  hand-operated  crank  is  siiHiciently  uniform  \m 
[lerniit  of  the  projier  reproduction  of  inotlun  by  the  positive  pictures  projc-ct^td 
upon  the  screen. 

Our  next  engraving  gbows  how  tho  positive  riblion  pictures  for  tho  vttaitc(if>e 
and  other  forms  of  apparatna  are  printed;  this  U  also  tho  invention  of  iMr. 
.Jenkins.  It  consists  of  reeU  supported  on  suitul>]c  upright  standardts  holding 
respectively  tlie  sennitizefl  riblKiu  film  and  tlte  negative  film.  Tho  Olm  from  tho 
negative  supply  wheel  is  carrie<I  along  over  the  Renxittzetl  dim  wheel,  and  IkjUi 
pans  in  contact,  in  continnom;  motion,  under  an  exp«>King  chamber  ilhiminatetl 
by  any  source  of  white  light,  as  an  incundescenl  lump  or  a  Wclslmch  incundea- 
oeut  gaslight,  thence  over  the  toothed  sprocket  driving  wheel  to  tho  winding 
wheels,  the  exposed  film  Wing  wound  llntt.  This  will  be  better  understood 
hy  refereneo  to  our  detjiiloil  diagram  of  tho  mechanism.  It  will  be  noticcil 
that  the  reels  are  inlerchanguable.  aud  hence,  to  make  dnjilicate  copies  it  is 
only  neooBsary  to  remove  the  negative  sjiool  from  the  winding-up  end  to  tbo 
supply-ipool  standard  of  the  apparatus,  and  begin  over  again.     The  perfora- 
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tiona  in  the  edgra  of  tho  film  are  of  a  special  sqnaro  shape,  and  give  the  ^{{uan) 
sprocket  wheel  of  the  propelling  pulley  a  better  (cxiBiun  ou  the  Bltn.  The  teetli 
pass  through  the  perforations  of  both  tlluis,  causin;;  both  to  move  at  exactly 
tbu  same  time>  and  ut  all  times  to  keep  iu  perfect  registry.  The  epeed  of  the 
film  pa«8ii)g  under  tliii  expotiliij;  eltamlier  iiiiiAt  be  absolutely  uiiiforni;  thiu  u 
obtained  by  projM^tling  the  t<prucket  wheel  by  uii  electric  motor  or  by  a  ^priug 
motor.      Tho  elei-tric  motor  is  eeen  in  the  large  wood  cut.     The  axle  of  the 
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motiir  !itw  worm  penr  npenitirig  »  rog  wlipol  on  tlie  m«in  shaft.  TIu>  V-Hhnpwl 
eliistic  band  holds  the  frame  in  wliicli  is  agroinid  gliiss  iti  contaot  with  the  tlliii, 
prmluctiig  a  kind  of  tcnsiou  uii  the  Qlm.  To  the  left  of  the  lic;ht  chamber  is 
a  supplementary  teiieion  adjusted  by  screw  nuta.  a&  sliomi.  Referring  to  tho 
diagram,  two  (dotted  (Haphragni  cards  will  be  neon.  These  are  placed  over  the 
ground  glass  just  mentioned,  at  tho  bottom  of  the  light  chamlwr,  and  are  for 
L^he  purpose  of  regulating  the  lunoiint  "f  light  that  acts  on  the  negativt-.     If 
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the  ikrgaLive  filoi.  as  a  whole,  shoitid  be  tliin,  thnn  a  card  with  a  narrow  slot  ia 
used,  which  allouB  »  Hhurl  exitusiire  u>  be  inutW  if  the  iiegiitive  and  film  :iru 
passed  under  it.  If  iha  ne^^ativf^  ia  full  of  dotieitv,  then  the  narrow  card  it; 
removed,  aud  the  tvidvr  nlu^ted  card  KtilMiitute<l,  which  uMows  a  largor  vulunie 
of  light  to  act  iipni)  tlio  negative  film.  The  expo&e«t  film  \&  wound  around 
lar^  opeu  reeU  Iruni  a  upuol  aud  \&  develoi>ed  by  pat^^iiig  through  cloths  of 
di!veia|)er  solution.  The  novelty  in  the  device  which  wc  illustrate  coueiata  in 
the  fact  ciiat  the  film  movi»  contiuiiouKly  Diider  a  uniform  sonrce  of  lights 
under  any  intermittent  motion  or  tlm  ut>e  of  Hhutlure.  Tim  operation  of 
exposing  the  film  ia  carried  out  iu  a  room  illnmiuated  by  the  usual  ruby  light. 


THE   MirnOMOTOSrOPE.* 

The  principle*  of  thw  kinetow-iojin  or  mutimrvijip  have  been  applied  to  the 
mion>soope,  with  ("ome  int<»re(iting  refiulta.  bv  Dr.  Ilobert  L.  Watkins.  of  New 
Ynrk  City.  The  inBtrument,  though  aimplo,  was  made  a  Hucceas  only  after 
many  oxporimftiitB  and  faihires  In  ailjuating  the  objective  of  the  microscope  in 
a  Hue  with  tho  right  sort  of  light  luid  a  rapidly  moving  film. 

The  princijml  difficulties  in  niitkintr  h  mntoAcope  out  of  eo  delicate  &n 
instrument  as  the  niicroecope  are  the  light  and  the  lens.  Every  electric  lamp 
in  the  market,  when  its  light  has  l>oen  mmoentratod  sufficiently  for  pho- 
tography, will,  after  a  short  time,  with  \U  beat,  kill,  dry  U]>.  or  impair  almost 
any  kind  of  life  iu  tbo  microscojiic  field.     The  greater  the  magnification,  the 
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morp  intense  the  liglit  muHt  bo  arnl  tho  nearer  the  microscope.     This  diffloulty 
-wa«  often  enhunced  by  tho  lengtli  of  time  it  took  to  got  a  focus  on  the  senfiitire 
llm,  but  iriost  of  tlie  pictures  Uiken  were  good,  and  show   well   the  varioua 
characteristics  of  tlie  action  taking  pluce  in  cell  life,   bo  far  tu  it  can  be 
^^obtwrred  with  the  niicn>»cope. 

^B      Whatever  is  to  bo  photof^raphod,  once  it  is  put  in  the  field  of  the  lens,  is 

^mdjutited  to  a  horizontal  plane.     Near  one  end  of  the  microscope  is  placed  an 

^■electric  lantL-rn  cotitAining  a  Rmall  arc  light  concentrated  on  tho  object.     Near 

,      the  other  end  is  the  box  that  covers  tbo  apparatna  for  moving  the  long,  Kensi- 

tive  gelatine  film.    The  film  runs  like  a  belt,  on  wheels,  and  jMiwes  in  front  of 

11      a  tiny  window  in  the  box  and  on  a  direct  line  with  tho  lens  and  light.     This 

^■pisMThinery  is  tnrried  hy  a  crank,  and   its  ordinary   caimcity  is  about    1,600 

^^picturee  per  minnte.     It  is  possible  to  increaae  it  to  2,000  or  2,500.   but  for 

most  purpuM'B  l.Ollfl  or  even  letw  per  minute  will   rpconl  every  inntton  Inking 

place  in  moet  cell  life.     Dr.  Watkins  found,  however,  after  a  number  of  trials, 

that  he  could  not  turn  the  miii;]iine  fust  cnaiigh  to  phatngru[)h  the  nioti'in  of 

the  blood  circulating  in  the  web  of  a  frog's  foot.     Ue  einiply  needed  a  larger 

The  advantftgBBof  mntoscopic  photography  to  micnwcopy  are  quite  evident, 
^olly  as  regards  the  action  of  iHicloria  and  blood  cells.  Nearly  all  the 
"niimenum  familiefl  of  bacteria  have  motion,  many  having  motion  that,  the  eye 
cannot  always  follow  clearly.  It  bnt(  alrciidy  been  discovereil  that  tho  same  kind 
of  bacteria  will  act  very  differently  under  different  circumstances.  For  instance, 
a  fliuih  uf  bright  light  will  suddenly  drive  w>tne  kinds  to  cover.  Some  kimle 
will  reiiilily  «f*ok  tho  negative  polo  of  tho  batter}'.  They  will  also  seek  food 
vith  avidity  anil  rejf-ct  poiKon  with  true  instinct.  All  such  phenomena  can, 
of  course,  be  followed  with  tho  eye,  bnt  not  with  the  same  detail  in  the  micro- 
scopic  field  m  in  a  series  of  clear  pliotograplis.  The  fact  is  that  on  account  of 
the  motion  of  seme  bacteria  it  has  be«n  well  nigh  impossible  to  photograph 
them.  Tho  books  have  had  to  depend  npoii  tho  eye  and  hand  of  the  draughta- 
mun  and  upon  vague  ilet<cription.  Tikis  may  not  l>e  of  much  inij>ortaiiee  either 
way,  hut  as  yet  com [lani lively  little  is  known  about  bacteria.  It  is  not  yet 
known  whether  they  are  tlic  cause  nf  disease,  or  its  results,  or  neither.  Pho- 
tography, nnder  the  proper  circumstances,  is  most  needed  for  the  inveBtigator, 
sod  it  can  be  only  moving  photography. 
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The  cftpillury  or  circul»tnry  motion  of  the  blood  cell*,  aft^jr  the  blood  has 
been  drawn,  u  comparatively  alow  at  best  ;  but  the  anu»lioid  tnovenient  of 
the  white  cellti  tt^od  the  changes  taking  place  Id  Ihc  uuclei  urc  cumplicut^d,  and 
often  hard  io  iutelli>(eiicl)'  watch  in  the  Held.  Muny  of  these  changes  occur- 
ring iu  the  H-hitc  cclU  are  certain  to  escape  attention,  but  all  of  them  will  be 
clearly  rtiounled  on  Lhu  nipiilly  moving  tiiMiKitive  flhn.  These  iiiotioiin  in  the 
white  cells,  though  they  are  m  yet  imperfectly  onderstood,  are  full  of  meaning 
to  the  phygiologiet  and  pathologist.  The  offieet)  that  the  blood  performs  in  the 
bmly  lire  t>elioved  to  be  due  mainly  to  the  action  of  the  white  celld.  Certainly, 
the  character  of  their  annDboid  action  is  one  of  the  snreet  indications  of  health 
or  disease. 

But  with  tlic  micruinotoscope  it  need  no  longer  be  imj>osBiblQ  to  photo- 
graph ibti  blood  in  uotiiat  circiilatiwii.  With  a  better  light  the  Cells  may  be 
seen  in  the  thin  tisane  of  the  ear  or  tbo  web  of  the  lingers.  They  have  often 
been  oxaminrrd  in  the  ]>critouciuii  diirin;;  an  operation,  and  Dr.  WatklnA  btrn- 
self  has  mode  a  olotie  study  of  tUeui  iu  the  web  feet  of  mime  birda  iind  the  tailfi 
of  flKheti. 

Unfortunately,  the  illustration  of  blood  here  reproduced  does  not  show  the 
whitfl  oelU.  They  Btnek  to  tho  glasa,  while  the  red  cells,  it  will  be  perceived, 
retain  Bomothinir  of  their  motion,  continuing  to  Sow  across  the  field  for  half 
an  hour  after  the  blood  was  drawn. 
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ADDITIONAL   TRICKS. 


THE  MAGIC  TAULK. 

TliiB  was  a  trick  of  the  lAto  Alaxancler  IJen-maiin.     In  tlie  ceuter  of  the 

stage  is  placed  a  light  t»blt>  with  tliroc  legs  and  a  plush  top,  Tho  preotiiJigi- 
tatour  TOOTOB  }iit3  hainl  orer  the  table  ;  niuklciily  it  rises  in  the  air  and  fallows 
'  hiB  iuindd  wherever  ho  moves  them.  The  sepret  of  tlie  trick  will  Iw  ensilr 
Qnderatood  by  reference  to  our  eiigmving.  A  small  nail  \%  driren  in  tho 
center  of  the  tahlc.  This  nail  is  not  nnticed  by  tho  aiidieneo,  aiul  thfi  [ihjsh 
top  tcnda  to  hido  it.  The  magician  weani  a  ring  wliich  ia  flattened  on  tho 
inner  mirface  and  neinall  notuh  is  filed  in  it.  The  ring  is  placed  ou  the  middle 
finger  of  the  right  hnnd  ;  tlie  hand  ib  epread  over  the  table  until  the  notch  fitH 
under  the  head  of  the  nail.  The  tuMc  oiiit  then  lie  lifted  with  grcnt  ease,  and 
it  appears  to  follow  the  hand  of  the  ctinjiirer  iu  nbedience  to  the  magic  wand. 


TUS  MAOIC  TAOLK, 
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"OONK." 

This  very  clever  illnsion  was  de«tgn«l  by  Mr.  W.  £.  Robinson^  tlie  a»>ifitatit 
of  tlio  Intc  Ilorrmnnu  the  Ure&t.  It  hiis  \v;m\  exhibited  in  eeverul  of  tUc  loi^c 
citieet.  an  J  ieinlwayda^retitsncox'Si).  Wlieii  the  curtain  ieniiaed  ttioBqimre  fraoio 
JBseeti  ;  this  fniiiie  Ik  bruced  liitcniHy  by  i^ldi-  piiMreN.  At  llit*  louer  |)art  of  Mio 
frame,  witbin  cat^y  reacli  of  tlie  ]>r('dti<iif(itfttuar,  isii  wiiullnAd.  Unpc«  pasit  from 
thii$  wiiitlbH',  nvor  |iiilb>v't),  In  ii  cnx^iNtr  in  tbi*  ii|i[it!r  pari  iif  i\iv  fninie.     A 
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lady  in  nnw  broiigbt  upon  the  eta^e  and  for  poine  terrible  crime  JB  sentenced  to 
bo  eloctrocutod.  She  is  aeoUtd  in  a  chair,  whioh  she  gras|>a  tightly.  She  i« 
then  tied  ti^i^htly  to  the  chair  with  ropeR.  and  her  haiu1«  arc  chained  tugether. 
The  prestidifiitateur  now  spciires  the  chair,  with  its  fair  occnimiit,  t<i  the  ropos 
which  are  conucct^Hl  with  the  windlaw,  by  roeaos  of  liooks  which  fasten  to  the 
top  franio  of  the  chair.     Wires  are  now  eecured  to  the  nnfortnnato  ladv  ao 
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that  it  really  seems  as  ttiougli  siio  wns  to  receive  the  death'deiiling  current. 
The  profewor  of  magic  now  wiiuls  away  at  ttic  vrindlasH  aud  misw  the  chair 
until  the  head  of  the  victim  Ik  on  a  level  with  the  crowbar.  lie  then 
disch&rgeu!  a  piiitol,  and  ut  the  Huiie  iiistuut  the  lady  disafijieurs  and  the  chair 
ilrojiK  til  the  Hour.  Such  is,  in  brief,  the  mode  of  operation  of  Ilia  trick  called 
"  tioue." 

Ill  reality  the  illauioii  is  a  elcrer  adaptation  of  the  "  Pepper  OUost"  of 
which  we  have  alroiuly  dew.rihed  Kevond  vari»ti<KiR.  A  refoi-enoo  to  mir  flr«t 
eugniving  will  show  chat  ut  the  m\w  of  the  frame  in  u  row  uf  iDcatidei^cent 
lighta.  While  the  laily  in  being  secured  to  the  chuir,  and  wliile  she  is  being 
hoisted  up  tu  the  erusshur.  thociu  lanip^  are  ke]>t  lighted;  hut  the  instant  the 
pistul  is  fired.  tliLiiu  lights  art*  extiuguislied  by  a  Mtage  hand  in  the  sitlo  ficeue. 
I'p  over  the  proscenium  arch  is  arranged  a  biK-kgrouud  which  oorrespouds  to 


li\tniN.i   TIIK   I.ADV    nV    MKASa   UK   THK    WINI'l.A^n, 


the  liackgroii  tid  of  the  stage.  Two  wooden  bars  cross  it.  Directly  below  this 
screen,  and  carefnlly  Bhielde<i  from  the  obeervation  of  the  spectators,  is  a  row  of 
itHratideaceut  Uglits.  As  the  pistol  is  firetl  these  lights  are  tarned  on,  while 
those  ill  the  frame  are  i.txtingtiiKhe<1.  Now,  according  tu  the  principles  of  the 
"  pL'ppt-T  Ohortt"'  wliicli  we  hare  already  described,  tlie  person  or  thing  which 
ie  brilliantly  lighted  hiu;  its  iinugo  projontod  on  a  sheet  of  glass  and  apiiears  to 
bo  real.  The  front  ef  the  frame,  from  the  windlass  to  the  horizontal  cross 
piece,  is  oovcrod  with  a  sheet  of  gla^  wliicli  is  not  apjuirent  to  tlic  andienee. 
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The  image  of  the  background  is  projected  npon  this  glass,  which  hides 
the  lady  from  view,  although  she  is  immediately  behind  it,  and  the  pieces  of 
wood  and  this  artificial  background  take  the  place  of  the  back  posts  of  the 
frame,  thus  deceiving  the  audience.  The  chair  is  made  in  two  sections,  the 
lady  being  tied  to  the  upper,  or  skeleton  chair.  She  holds  a  heavy  chair  with 
her  hand  tightly,  and  at  the  instant  when  the  pistol  is  fired  she  releases  the 
chair,  which  falls  to  the  floor  with  a  loud  noise. 

There  is  another  illusion,  called  *'  Out  of  Sight,"  invented  also  by  Mr.  W.  E. 
Bobinson,  which  is  somewhat  similar,  but  is  not  as  interesting  from  a  scientific 
point  of  view.  It  is,  however,  better  adapted  for  a  traveling  company,  as 
there  is  no  glass  to  break,  the  large  sheet  of  plate  glass  in  the  front  of  the 
frame  being  entirely  dispensed  with.  When  the  pistol  is  fired,  a  curtain  of  the 
same  color  as  the  background  is  released  by  the  prestidigitateur,  and  it  is  drawn 
down  quickly  by  means  of  rubber  bands.  It  takes  only  an  instant  for  the  cur- 
tain to  descend,  its  lower  edge  being  hidden  from  view  by  the  windlass.  The 
audience  is  usually  deceived  as  easily  by  this  illusion  aa  by  the  more  com- 
plicated one. 


THE  SPIDER  AND  THE  FLY. 

This  is  one  of  tlie  most  interesting  of  the  series  of  tricks  which  depend 
upon  mirrors,  and  of  which  the  "  Decapitated  Princess  "  is  a  type.  AVheu  the 
curtain  rises,  the  scene  shows  a  gentleman's  country  house  set  upon  the 
embankment  and  surrounded  by  grass  plots  and  shrubbery.  This  is  painted 
scenery  such  as  is  usually  used  in  theaters.  The  house  is  approached  by  a  set  of 
stone  steps  which  are  built  out  from  the  scene  proper,  or,  in  other  words,  the 
drop.  These  are  what  is  known  in  theatrical  parlance  aa  "  practical  "  steps  ; 
that  is,  they  may  be  ascended.  The  steps  are  encased  by  side  walls,  and  these 
walls  are  surmounted  by  vases  of  flowers  and  handsome  lamp  posts.  The  steps 
lead  to  the  doorway  of  the  house  ;  the  door  is  also  "practical,"  and  can  be 
opened  and  shut.  The  story  runs  that  the  house  was  deserted  for  such  a  long 
time  tliat  the  steps  were  covered  by  a  gigantic  spider's  web,  and  tho  spectator  is 
surprised  to  see  this  web,  which  extends  from  post  to  post  and  to  tho  side  walls 
of  the  steps. 

In  the  center  of  this  gigantic  web  is  seen  a  spider's  body  with  a  woman's 
head.  The  steps  leading  to  the  doorway  of  the  house  are  open,  and  a  pei-son 
starts  to  descend,  but  stops  on  seeing  the  spider,  and  retreats  after  taking  three 
or  four  steps  down  the  stairs.  This  adds  greatly  to  the  illusion,  as  it  looks  as 
if  it  could  not  be  produced  by  a  mirror.  You  can  see  both  above  and  below 
the  head,  and  the  steps  may  be  seen  at  any  angle  you  choose.  The  puzzling 
part  of  the  trick  is  the  question  of  the  whereabouts  of  the  lady's  body. 

Reference  to  our  second  and  third  engravings  will  give  the  secret  of  the 
trick.     The  mirror  lies  at  an  angle  of  45*^  and  runs  from  the  base  of  the  posts 
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to  the  r«<Ar  of  one  of  th«  tretulB  of  tlio  lower  etcps.     The  mirror  extends  the  full 
width  of  the  bU){>il     A  eemicirciilar  hole  in  out  init  of  the  ouuter  of  the  mirrori 

Bt  the  Wp  eil^re  ;  thin  is  to  receivB 
the  liuly's  heiwl. 

The  Bpider^H  body  ib  fastened 
to  the  iHilw'ork  nf  roiM*  ;  the  laily 
has  eiiiiply  tu  atYix  this  body  to 
her  hi'od,  mid  tlio  illiiBion  is  com- 
plete, as  the  boflj  of  the  liidj  is 
cuncenltud  bohiiid  the  glara.  Tlio 
udrrur  retkK-(8  the  lower  dtepe.  so 
thttt  this  i-cflwLioii  TQiiWy  appears 
to  hti  »  coiiUnuation  of  the  fttepti, 
Hiid  the  entire  tlight  secDiB  tiii- 
broken.  When  the  ^lentoii  appears 
at  Uie  door  mid  deecends  the  steps, 
he  miiKt  lie  cran'fiil  not  to  conu) 
below  the  line  of  refleetiuii,  as 
hifi  legs  will  not  lie  visible.  The 
top  edge  of  the  gla^  is  concealed  by  a  rojie  of  the  web,  as  it  h  directly  in  front 
of  it,  and  for  safety  is  nwittilly  oeniented  to  the  gluss. 

In  our  diagram.  No.  1  representfl  the  steps  i  2,  the  mirror;  3,  the  web; 
and  4,  the  hidy.  'Chio  trirk  rffjuii^js  tht-  ?jiiitit  cm-efiil  ])repariitirm  and  tulju«t- 
uient,  but  when  this  \a  iici-omplifhcd.  the  rcoults  are  extremely  eulisfactury. 
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TltAP  DUOtt   fN  TlltltK. 

Half  the  Imttom  of  tlie  trmtk  coiiKlitiiUvi  ix  trap  donr  vhirih  u  «ipi!n<Ml  by 
ineorthig  a  round  key  in  one  of  the  ventilating  niM-rtiires.  Ah  booh  an  the  trunk 
liu£  lurcn  tied,  84»iled,  »tid  pliioeil  ixiulur  n  (>-Htui|iy,  llio  curtains  of  wlijoli  am  let 
down  eo  as  to  hide  tbo  trank  from  tho  c]>ectatoric:,  tbe  Eiut  Indian,  who  \&  aUo 
invisible  to  tho  gpeotjiturs,  lays  the  trunk  down  as  shown  in  onr  second  engrav- 
ing, nnbucklee  the  cover  and  siidee  it  down,  tuko^  bit)  key.  opens  the  trap  door, 
gote  into  tho  trunk,  pnta  tbe  cover  in  plaw.  buckles  it,  and  then  cIobcb  the  trap 
door.  To  raise  the  trunk  to  its  proper  poaition,  ho  takes  a  lonj;  screw,  eome- 
thing  like  a  gimlet,  from  ]iis  pocket,  intufrl-s  it  in  one  of  the  holes  under  him, 
and  turns  it ;  ttio  trunk  r\i>^  i<lowlT,  and  n-hen  it  lia^  reached  it8  point  of  equi- 
librium, it  falls  bock  suddcidy  on  its  bottom.  The  uoiee  thus  made  is  the  signal 
for  the  operator,  who  iinmediattily  dniwK  back  tho  curtaiuB,  llndfi  by  the  weight 
that  something  is  in  the  trunk,  and  then  unties  it  slowly  and  prcscnlM  the  mys- 
terious traveler  to  tbe  audieiu*. 

It  will  be  seen  by  one  of  our  engravings  that  tho  Indian  appears  tied  in  a 
bug  in  tho  trunk.  This  is  a  vurialioii  of  the  triok.  Tbo  bug  is  made  of  some 
light  or  itoft  material,  and  is  provide<l  with  a  hem  at  the  mouth.  In  thi^  hem 
runs  a  cord  or  ta|Ki  ;  tbo  |«rfoimer  draws  tho  string  tight,  and  bcuU  tho  knot* 
at  tho  same  time.  The  bag  is  then  pbiccd  in  the  trunk,  and  tho  trunk  is 
secured  as  above.     The  assistant  who  uulers  the  trunk  has  conoealod   under 
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"LA  STHOUEIKA   PKRSANE." 

Thin  illiision,  modo  popiiUr  a  lew  years  ago  b}'  the  lato  A.  fJcrrnmnn, 
nmlcr  the  uuaic  of  "  Strobcika  "  was  ori^^inalty  jiruduccd  ut  Uomlin's  Uitle 
Hull,  in  l^iriB,  tiy  Ihe  inveiiComof  it,  two  Uerinanii,  llerreii  Lutz  anil  Markgraf. 

The  trick  is  suppowd  to  tako  place  in  a  prison  or  dungeon.  In  the  center 
of  the  stage,  qiiit«  near  the  luurk  Hinnie,  ((land  four  upright  posts  aliaiiL  eight 
feet  high,  and  set  aliontcight  feet  apart  ou  the  long  eide^  and  four  on  the  «horL 
Them)  pi>ttt«  are  made  fat>t  to  a  rurlaiigolar  inui  frame  at  the  tup,  from  the  four 
comers  of  which  are  chains  supiwrting  a  plank  about  an  inch  and  a  quarter 
tliick,  all  in  full  view  of  the  audience.  Curlaina  hang  from  the  framework  to 
abouta  foot  U-lotv  the  level  of  tiio  board  \  these  curtains  can  be  opene<l  or  closed 
by  sliding  them  back  and  forth  on  the  frame,  ringB  being  eewed  on  thoin  to 
allow  of  this  being  done  eaaily.  A  man  snpp<>*ed  to  be  a  ]>ri«oner  ie  stretched 
n[)on  the  plank  ;  his  wrisUi  and  uiiklecare  tna)itu,;led  and  lockeil  by  a  comniittoo 
from  the  andienco,  who  can  furnish,  if  they  desire,  locka  of  their  own.  Ilia 
neck  iti  aliK>  e]icIot>ed  in  n  steel  Cidiar  and  loL^ked  to  the  plank.  At  a  signal  llic 
curtains  are  closed,  and,  as  they  reach  only  a  little  way  below  the  plank, 
jtermit  of  a  full  view  undorneatli,  to  the  rear  wall  of  the  stage.  In  less 
lliuQ  a  minute  the  eurtaius  are  withdrawn  again,  and  a  yontig  huly  ia  seen  to 
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hare  taken  the  place  of  the  man,  who,  at  the  iiist«nt  of  the  girl*8  ditwovcry,  la 
Keen  nitining  down  the  aislo  of  the  thoiter.  Now,  let  iia  eee  liow  this  .stmngo 
trick  IK  acconipH^hetL 

Tlic  Orrib  thing  ia  the  explanation  of  how  the  man  bocomce  releaaod  from 
the  tthackles.  It  principally  lies  in  the  oongtruction  of  the  hoard.  Tliere  a  no 
dcceptiou  abwit  tlio  keys,  locks,  or  manaclcfi.  cinco  it  is  not  at  all  nooes- 
sary  to  the  deception  that  there  bIiouIiI  Iio.  The  hoAnl  \s  liolluw  and  contains 
cunniii^dy  concealed  levers,  four  tii  number,  whicli  move  fiimultaaeouely. 
The  pym  that  the  niariiich'S  Klip  urer,  hihI  to  which  the  locks  ore  fastened, 
go  into  Uii)  htmrcl  and  are  held  fust  by  the  ends  of  those  lerers.  which  enter 
a  hole  or  iiotcli,  a^  the  case  may  be,  in  the  eye.  The  shackles  and  nock 
piece  and  their  reepcctire  eyeu  are  all  made  fast  to  an  ir<in  plate  or  bed 
which  ie  bolted  to  the  board  *,  a  bolt  at  cai'h  corner  iif  the  platett  goes 
throagh  the  board  and  tteeures  another  plate  at  the  Imttom  of  it,  making 
all  firm.  There  js  one  bolt,  however,  that  does  nut  go  thruunh  ;  it  ie 
riveted  to  DUQ  of  the  short  IcTors,  and  by  lis  ineang  the  system  of  Icvora  is 
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are  pivoted  to  a  rocking  lover  in  the  center  of  the  board,  vhich  is  likewise 
pivoted.  By  this  meatiB  h\\  tlio  levere  ure  moved  aimiiltiintHjiiHly.  When  the 
lever  is  moved  it  releases  all  ibe  shacklee,  aud  the  prisoner  i&  tlieu,  of  course, 
free,  aud  it  is  but  the  wurk  of  a,  moment  to  climb  out  Llirough  au  opening  in 
the  Acerie  At  the  baok,  M-hnro  ibc  lady  who  \»  to  take  IiIh  placn  la  iiovi'  waiting 
on  the  end  of  a  luu^  buard  puebed  out  through  tbo  opening  iu  the  ticene. 
The  lady  gets  on  the  trick  Iwai-d,  tlie  man  glume  the  shitckleB  into  jiloce, 
mores  the  bolt  back,  thus  ahoviny;  the  levurs  Iwck  into  tlu-ir  n()tclit'*  in  the 
eyeSt  again  niakin^j  ovi>rything  fast,  inakuj*  hia  escapy  through  the  ecoue,  and 
api^ars  a  minute  later  from  the  front  of  the  theater. 

The  trick  is  varied  somotiraes  by  usinj;  double  ciirUiins  at  the  back:  con- 
cealed between  them  is  tlie  lady.  After  the  exchange  the  man  hides  iu  the 
siime  place,  and  another  man,  his  exact  countcrjuirij  is  the  one  who  mokes  his 
appcuTBnce  in  the  audience. 
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*•  MetompsychoeiB"  is  the  name  of  an  illusion  which  was  the  joint  inven- 
tion of  MoKsrR.  Walker  and  Pepper,  of  I»ndon.  It  was  derisod  by  the  former 
gentleman,  aud  tiie  latter  ustilsted  in  perfecting  it.  Jt  is  probably  the  mut^t 
mystifying  of  any  of  the  optioal  tricks.  It  has  of  late  yoaira  been  ehown  in 
America,  by  Kcllar,  uniler  the  title  of  the  '*  Blue  Koom."  The  first  effect 
produced  ujion  the  npeoiator  after  M'iinoBHing  the  illuaiou  Ih  that  Iib  has  beoti 
dreaming,  or  seeing  ghusUi  or  Epirlts,  for  it  seemB  utterly  impossible  for  man 
to  accomplish  the  wonders  pntduced  by  it. 

Uur  first  engraving  shows  the  stage  set  as  an  artist's  stndio.  Throngh  the 
center  of  tbo  rear  drop  scene  is  seen  a  snmll  clmmbor  in  whioh  is  a  suit  of  armor 
standing  upright.  The  floor  of  this  apartment  iti  raided  above  the  level  of  the 
stage  and  is  apfiroachod  by  a  short  lliglit  of  Ktej)s.  WTicn  the  curtain  is  rniwd 
a  servant  makes  his  ap^>cai-ance  aud  l>o;;lnB  to  dust  and  clean  the  apai'tments. 
ITe  iinidiy  (romes  to  the  suit  of  ariiuir,  taking  it  apart,  cleans  anil  dusla  it.  and 
finally  reassembles  iL  Nosooner  h  the  suit  of  armor  perfectly  arUcuIated  than 
tlio  soulli!fis  mailed  figure  druls  the  w-rvaut  a  blow.  Tlie  domwtic,  with  a  t;ry 
of  fear,  drops  his  duster,  flies  down  the  steps  into  the  large  room,  the  suit  of 
armor  pursuing  him,  wrestling  with  him,  and  kicking  him  alt  uver  the  otage. 
When  the  suit  of  armor  considers  that  it  has  punished  the  servant  sufficiently, 
it  returns  to  its  original  position  in  the  small  chamber,  just  oa  the  maater 
of  the  houRe  enters,  brought  there  by  the  noise  and  cries  of  the  servant,  from 
whom  he  demands  an  explanation  of  the  ctimmotion.  Vpon  being  told,  he 
deriduH  the  servant's  fear,  and,  to  prove  that  he  was  mistaken,  lakes  the  suit  of 
armor  apart,  throwing  it  piece  by  piece  upon  the  floor.  Tills  is  only  one  of 
the  couatleae  effects  which  can  be  produced  by  this  interesting  illusion. 
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Tho  working  of  the  UlaBion  will  be  uuderetood  by  reference  to  the  diagram. 
Fig.  2.     At  A  we  have  the  proaoeniuni  opooing  ;  B  B  are  two  flats  of  scenery 

which  doae  in  the  scene  from  the  froc*. 
wings  to  the  Btepa,  C,  which  in  their  turn 
lead  up  tu  the  amall  ctiauiber,  I),  at  the  Imck, 
in  which  all  the  changes  occur.  The  walls 
gf  the  chamber  are  Iettere<l  F',  E*,  E*,  E'. 
F  is  a  large  mirror  extending  from  floor  to 
y     ,  ■»,  L-eiling,  and  capable  of  being  wheeled  bock 

^^^  l~ — ^  p|^  "'"^  ''^'■'''  '"^  "  truck  or  carriage.     When  thia 

^^  '^         ^^^         mirror  is  withdrawn,  as  scon  at  tho  dottoil 

^T^  *^N     'i'"^^*  *^'  the  spectators  see  throtigh  the  open- 

■  *  """^    ing  of  the  chamber  to  the  roar  wall.    The 

fiult  of  armor  i^  marked  H.  Xow,  if  the 
mirror  be  pushed  jwrniw  the  chamber,  both 
the  annnr,  II,  and  tho  rtair  wall  disappear, 
and  the  walls  of  the  chamber  at  K'  and  E^  are  reflected  eo  that  they  appear  to  be 
the  walls  E*  and  E*.  There  is  another  anit  of  armor  at  I.  It  is  placed  so  that, 
when  it  is  rellecied  in  the  mirror,  it  will  occupy  the  exact  position  of  the  other 
suit  of  armor,  H.  When  tlio  mirror  is  shored  forward  and  hides  the  snit 
of  armor,  II,  an  actor  dressed  in  a  similar  suit  cnt^trs  behind  tho  glass  by  a 
secret  door,  removes  the  dummy  anngr,  and  iiHHumee  the  WTne  plnce  liimsulf. 
All  this  time  the  snit  of  armor  at  I  is  reflected  in  the  mirror,  so  that  a  suit  of 
armor  is  always  visible.  The  mirror  is  now  drawn  back.  And  the  stiit  of  annor 
which  the  actor  wears  is  &(>en.  When  the  servant  now  dusts  the  armor,  it  sud- 
deidy  seems  lo  become  endowed  with  life  and  uha^es  him  around  the  room  ; 
and  when  it  again  mounta  the  stops  in  the  smaller  room,  the  mirror  is 
shoved  forward,  the  actor  making  his  eacape  in  time  to  plaoc  the  flrat  suit  of 
armor  where  it  formerly  stood.  Xow  ihe  mirror  is  again  drawn  out,  rerealing 
the  sides  of  the  room,  E*  and  E',  .and  of  conree  exposing  tho  suit  of  armor,  H. 
If  the  walls,  B'  and  E*,  and  the  armor,  I,  are  correctly  placed  as  regards  reflec- 
tion, he  can  pass  the  mirror  to  and  fro  at  will,  without  any  change  being 
detected,  as  the  reflection  takes  the  place  of 
the  reality,  and  we  suppose  we  are  looking 
at  the  real  object. 

As  the  edge  of  the  mirror  passes  the  snit 
of  armor  a  hard  line  is  to  be  seen,  a  distinct 
vertical  line,  which  would  seem  to  wipe  out 
the  object  ae  it  jnisses.  To  avoid  this,  the 
inventors  hit  upon  a  novel  and  purely  in- 
genious expedient.  They  etched  vertical 
lines  in  the  silver  back  of  the  glass  at  the 

end  which  first  passes  across  tlio  fiwlil  of  view,  beginning  with  thick  silvered 
spaces  close  together,  aud  tapering,  witli  the  lines  farther  ajKirt  as  shown  in  onr 
diagram.  Fig.  3.    It  can  thus  be  seen  that  the  reflected  article  gradually  appears 
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instead  of  coming  saddenly  into  view,  and  when  the  mirror  is  moTed  away  the 
real  article  gradually  appears. 

In  order  that  the  edges  ol  the  glass  may  be  better  disguised  as  it  move;) 
forward  or  backward,  the  edge  is  cut  or  ground  into  steps,  as  shown  in  Fig.  4. 

By  the  apparatus  described  above,  many  changes  can  be  made,  as  a  living 
man  appearing  in  a  previously  empty  chair,  flowers  growing  on  an  empty  bnah, 
a  change  ol  a  man  into  a  woman,  a  paints  picture  into  a  living  one,  etc.  In 
some  effects  a  table  is  employed,  to  all  appearances  the  common  square 
kitchen  table.  A  person  is  seen  sitting  at  the  table,  which  is  empty  ;  sud- 
denly there  appears  before  him  a  large  dish  of  oranges  or  a  meal.  This  is 
arranged  by  providing  the  table  with  a  slot  which  runs  diagonally  from  corner 
to  corner.  This  allows  the  glass  to  travel  through  it,  and  thus  shuts  off  one- 
half  of  the  table.  Articles  are  placed  on  the  table,  behind  the  glass,  which 
is  now  withdrawn,  leaving  them  to  be  seen  upon  the  table.  The  slot  in  the 
top  of  the  table  is  covered  with  sheet  rubber  or  other  material. 
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ter of  Itolicrl-IIomlin'r'  mi'nioin». 

CoNJiniEii  Unmaskkd,  The.     London,  lilWI.     12nio. 

CONjlTRKn's  Mi:sKlM.      London  [about  IHOfl]. 

CitRMRfi,   W.   II.     Hanky-panky:  A  Colleif  ion  <if  Conjuring  Tricks.     Iiondon, — .     8vo. 

The  Mngicifin's  Own  llook.     London,  IHiKt.     Svo. 

CiTMiiEKi.ANn,  Sti'aht.  A  Tliouglit-lteader's  Tluiughts  :  Impressions  and  Confessioaa  of 
a  Thought- l{.-a<ler.     Uuidon.  1S8H.     8vo. 

r>AVKM'onT,   ItKtnEN  IluKHis.     The  Death-Blow  to  Spiritualism.     Being  the  true  story  of 
the  Fox   sisti-rs  as  roveuled   by   authority  uf  Margaret  Fox    Kane   and  Catherine  Fox 
Jencken,     Xew  Yi>rk,  1888.     8vo.     347  pp. 
A  ran!  anil  lnt<T<-tilini;  work,  with  jtoitraliH  of  .Margaret  Fox  Kane  aud  Katie  Pox  Jencken,  the  pltweer 

DiediumH  of  American  f]iirituall(in). 

Drssoir,   Max.     The  Magic  Mirror.     Monist,  vol.  i.  p.  87. 

The  Psychology  of  I^genlemain.     Ojwn  Court,  vol.  vii.  pp.  3599,  3608-16-26. 

Series  of  articloe  tnuiBlated  from  the  Oerman.    Of  great  Intereat  to  ptychologlst^. 


BIBLIOGRAPHY.  641 

Dk  Verb,  M.  B.     Moderu  Magic.     New  York,  1873.     8vo.     466  pp. 

Etakb,  Hbnry  Ridoelt.  Hours  with  the  QhoBts  ;  or,  XIX.  Century  Witchcraft.  Inves- 
ti^tiomi  into  the  Pheaomena  of  Spiritualism  and  Theosoph}-.  Chicago,  1897,  8vo. 
This  work.  In  the  main,  la  a  critical  atadf  of  the  phenomena  of  modem  b  pi  ritual  Ism.  It  la  divided  Into  two 
parta—psychlcal  phenomena  and  phyalcal  phenomena.  Concerning  the  fint,  the  authur  ascribea  the  maniresta- 
tlotiB  witnenaed  b;  him  In  teat  stances,  with  proreselonal  and  nou-prareBalouiil  Hubjccta,  to  tcltpathy,  etc.,  not  to 
apliit  iDterventioD.  Ah  regarda  the  stvood  phatto,  he  takes  a  decidedly  negative  view.  Kepofi*  are  given  ot 
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Acrra'  projecting  device,  600. 

Acrobat,  weighted,  896. 

Altar,  Heron's  marvelous,  288. 

Altars,  marvelous,  210,  311. 

Amphitrite,  61. 

Ancient  magic,  203-260. 

Anvil,  SiegTried's,  380. 

Apple  and  ninepin,  disappearance  of,  130. 

Aquarium,  ink  converted  into  an,  181. 

Aquatic  locomotion,  480. 

Arena,  natitical,  845-347. 

Artist,  toy,  876. 

Automata,  867-879. 

Automata  and  curious  toys,  307-4D6. 

Automaton,  an  ancient,  241. 

Automaton,  curious,  374. 

Automaton,  the  oldest,  206-208. 

Bacehus,  shrine  of,  304-208. 

Baldwins  and  secoud  sight,  the,  196. 

Ball,  Houdin's  magic,  137. 

Ball,  the  mysterious,  146. 

Balsamo,  see  Cagliostro. 

Basket  trick,  the  Indian,  46. 

Battle  scenes,  808. 

Beuguot  cited,  6. 

Bird  that  flies,  toy,  418. 

Birds,  photography  of,  478. 

Black  art,  64. 

Black  ground,  phot^ography  upon,  426. 

Blitz,  Signor,  19. 

Blue-room  trick,  582. 

Boiler.  Heron's  tubular.  337. 

Borders,  269. 

Bottle  and  glass,  the  traveling,  129. 

Bottle  magic,  229. 

Bridges,  26S. 

Bnriingsme,  H.  J.,  cited.  6, 19. 

Bust,  photographic,  448. 

Cabaret  du  Neant,  5.5. 
Cabinet.  Houdin's  inagic,  81. 
Cabinets,  Thorn's,  98. 
Ca^iostro,  S-a. 


Cake  baked  in  a  hat,  117. 

Camera  for  ribbon  photography,  609. 

Camera,  pinhole,  464. 

Carlotti,  6. 

Csrt,  toy,  401. 

Cassadaga  propaganda,  35. 

Catastrophe,  photographing  a,  447. 

Catcher,  photo  thief,  467. 

Caulk,  William  B.,  50. 

Cellini,  Benvenuto,  invokes  sorcery,  3. 

Centrifugal  force,  experiments  in,  883. 

Chariot  and  pole,  256. 

Chess  players,  automaton,  367. 

Chest,"  Houdin's  magic,  17. 

Chronophotographic    apparatus,    amateur 

485. 
Chronophotographic  camera,  465. 
Chronophotography,  463-487. 
Cinematogmph  camera,  508. 
Coin,  the  dissolving,  122. 
Coins,  ma^c,  121. 
Coins,  the  multiplication  of,  120. 
Collar,  the  spirit,  53. 
Columbus's  egg,  397. 
Comatula,  484. 
Composite  photography,  469. 
Comus,  7. 

Conjurer's  tricks,  106-138. 
Crash  effect,  304. 
Crystallized  ornaments,  40& 
Curious  toys,  380. 
Curtain,  electric,  268. 
Curtain,  fan  drop,  268. 
Cybele,  the  statue  of,  209. 
Cycloramas,  a'>4-361. 

D'Ache.  M.  Caran,  181-188. 
D'Affre,  Monseigneur,  12. 
Dance,  the  skirt,  342. 
Uancers,  the,  892. 
Dark  chaml>er,  467. 
Day  to  night  effect,  297. 
Death's  head,  enchanted,  100; 
Decapitation,  48. 
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Demenj  chronophotog^phio  apparatoB,  491, 

Detective  thief  catcher,  457. 

Doll,  phonographic,  403. 

Dragon  in  "  Siegfried,"  832. 

Drawing,  magical,  410, 

Drinking  horn.  Heron's,  226. 

Drops,  258. 

Duel,  electrical,  342. 

Duplex  photography,  438. 

Egg,  Columbus's,  397. 
Egg  tricks,  105,  115,  119. 
Egypt,  magic  in  ancient,  1. 
Elasticity,  tricks  in,  406. 
Electric  cyclorama,  858. 
Electrical  sUige  effects,  328-344. 
Electrical  toys,  385-387. 
Eloctro-pholo  thief  catcher,  457. 
Engine,  origin  of  the  steam,  234-238. 
Eolipile,  Heron's,  2SS. 
Escalopier,  12-15. 

Faf ner,  883. 

Fire  and  smoke  effects,  306. 

Fire,  tricks  with.  149,  152. 

Firearms,  theatrical,  309. 

Fire  eaters,  149,  153. 

Fire  eaters  and  sword  tricks,  149-163, 

Firefly,  electric,  335. 

Fireworks,  303-366. 

Flies,  264. 

Flood,  after  the,  31. 

Flowers,  the  birth  of,  113. 

Flowers,  the  cone  of,  106. 

Flowers,  magic,  109. 

Flowers,  the  queen  of,  74. 

Forge,  Siegfried's,  328. 

Ghost,  Pepper's,  55, 

Qlass,  pltiliiiized,  86. 

Glass  of  wine,  invisible  journey  of  a,  132. 

"Gone,"  520. 

Gravity,  experiments  in,  ;i84, 

Greek  lamps,  toys,  etc.,  339-250. 

Gridirons,  253. 

Grisi.  Comte  de.  &-10. 

Gull,  photograph  of,  479. 

Gun,  photographic,  476. 

Hagen's  theatrical  system,  275. 
Half-woman,  the  living,  69. 
HudkeTohiet  tricks,  105,  123, 181. 133. 
Barpo,  magio,  103. 


Hat  tricks,  114-119. 

Head,  photographing  a,  444. 

Head,  the  talking,  09. 

Heller  and  second  sight,  185. 

Heller,  Robert,  19. 

Heller,  Roliert,  in  the  East,  1. 

Heron  cited,  203-250. 

Herrmann,  Alexander,  21-33. 

Herrmann,  Cari,  19,  31-23. 

Herrmann,  Leon,  33, 

Horse,  photograph  of,  464. 

Horse  race  on  the  stage.  324. 

Horse,  the  decapitated  drinking,  244. 

Horse's  gallop,  photograph  of,  475. 

Houdin's  magic  ball,  137. 

Houdin's  magic  cabinet,  81. 

Illusion,  optical,  380. 
Illusive  photography,  441. 
Ink,  goblet  of,  131. 
Introduction,  1-36. 
Invention  a.d.  fa.  b,c.,  217-210. 
Isola  brothers,  100. 

Jacob's  ladder,  899. 

Japanese  mirrors,  416. 

Jewels,  electric,  337, 

Jugglci-s,  139,  141. 

Jugglers  and  acrobatic  performances,  139- 

148. 
Jumping,  photograph  of,  470, 

Kellar,  H„  24. 

Kellar's  "Queen  of  Flowers,"  74. 

Kinctograph,  488. 

Kinetoscope,  stercopticon,  495. 

Kircher  cited,  212,  239. 

Knlta,  a  de,  24. 

Kolta's  api>earing  lady,  39-43. 

Ladder,  Jacob's:,  399. 

Lady,  the  ap])Oiiring.  39—12, 

Lady,  the  di>ap|K.'aring,  4"^,  43. 

Lamps,  |)eri>et u)il,  239, 

Lamps,  toys,  etc.,  339-350, 

Lavater,  433. 

Lightning  effect.  302. 

Lohengrin's  swan,  312. 

Louis  X\TII.  and  Comte  de  Grisi,  10. 

Lustral  water  vessel,  219,  220. 

Lyno,  the  mystery  of  Dr.,  63. 

Uacbiye's  theatrical  Inveotioiis,  273,  87< 
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Ha^c,  beginning  of  natural,  S. 

Magic  boses,  138. 

Mftgie  cabinets,  137. 

Magic  envelopes,  128. 

Magic,  masteries  of  modem,  1-26. 

Magic  pbotograpti3,  4S6. 

Magic  portfolios,  127. 

Magic  table,  the,  S19. 

Magnetic  oracle,  381. 

Man,  a  steam,  877. 

Marreloiis  vessels  of  the  Qreeks,  221-288. 

Mask  of  Balsamo,  100. 

Haskeljne,  J.  M.,  24. 

Match  trick.  406. 

Maze,  mystic,  84. 

Medusa,  photography  of,  482. 

Mental  magic,  184-202. 

Metempsychosis,  5:j2, 

Micromotoscope,  514. 

Mikado,  the,  401. 

Mirage,  artificial,  438. 

Mirrors,  Japanese,  416. 

Mirrors,  magic,  418. 

Money  maker.  381. 

Moon,  a  trip  to  the,  348-868. 

Moon  effects,  298. 

Mouse,  the  animatetl.  135. 

Moving  pictures,  projection  of,  488-616. 

Multiphotography,  451, 

Multiple  portrait,  450. 

Mutograph,  501. 

Mutoscope,  501. 

Muybridge's  experiments.  467. 

Mysterious  disap])carances,  27-54. 

Xautical  arena,  345-347. 
Necktie,  photographic,  45S. 
NeoOcuIlism,  06. 
Nostradamus,  3. 

Odometers,  247-250. 

Odors,  imitation  of,  810. 

Opera  glass,  trick,  412. 

Opera  house,    behind    the    scenes   of   an, 

251-267. 
Optical  tricks,  55-88. 
Oracle,  magnetic,  891. 
Organ,  electrical,  368. 
Organs,  ancient,  280-238. 
Ornaments,  crystallized,  409. 

Faint  bridge,  264. 
Palanquin,  the  magics  84. 


Palladio's  theater,  389. 

Pepper,  professor,  8. 

Phonographic  doll,  402. 

Photographic  diversions,  428^16. 

Photographic  gun,  476. 

Photographic  necktie,  455. 

Photographic  portrait,  448. 

Photographing  a  catastrophe,  447. 

Photographing  a  head,  444. 

Photographs,  magic,  456. 

Pliotography,  composite,  469. 

Photography,  duplex,  438. 

Photography,  illusive,  441. 

Photography,  spirit,  432. 

Photography  upon  black  ground,  426. 

Photo  thief  catcher,  450. 

Physiological  station,  466. 

Pictures,  moving,  projection  of,  488-516. 

Pigeon,  photograph  of,  479. 

Pinetti,  184. 

Pinhole  camera,  454. 

Planchette  Uble,  414. 

Platinized  glass,  86. 

Portrait,  multiple,  450. 

Portraits,  magic,  411. 

Post  test,  spiritualistic,  62. 

Princess,  the  decapitated,  77. 

Property  room,  365. 

Psycho,  868. 

Puppets,  animated,  170-173. 

Puzzle,  novel,  407. 

Race  course,  electrical,  888. 

Race  on  the  stage,  824. 

Rainbow  effect,  300. 

Rain  effect,  299. 

"  Rheingold,"  floating  women  in,  814 

Ribbon  photography,  609. 

Robert- Houdin,  11-19. 

Roberi-Houdin,  second  sight,  184. 

Robertson,  E.  G.,  7. 

Robinson,  W.  E.,  31. 

Rochas,  A.  de,  cited,  8. 

Rollin,  6. 

Rosebush,  the  magic,  108. 

Running,  photograph  of,  472. 

Saint-Amand  cited,  4,  5. 
Sand  frame  trick,  186. 
Scene  painting,  293. 
Scenes,  changing,  265. 
Science  in  the  theater,  261-866. 
Scurimobile,  94. 
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Sea  horse,  photographs  of,  481. 

Second  sight,  135. 

Shadowgraphy,  173-181. 

Shadows,  French,  181-188. 

"  She,"  72. 

Ship  on  the  stage,  316. 

"  Siegfried,"  effects  in,  328-355. 

Silhouettes,  apparatus  for  taking,  428. 

Skirt  dance,  342. 

Slates,  the  spirit,  123. 

Sliders,  265. 

Snow  effect,  804. 

Spear,  Wotan's,  384. 

Spider  and  the  fly,  the,  52a 

Spirit  photography,  432. 

Stage,  "  Asphaleia,"  280. 

Stage  effecis,  293-310. 

Stage,  elevtitor,  371. 

Stage  inventions,  American,  273-276. 

Stage,  revolving,  276. 

Stage  tricks,  miseellHneous,  69-104. 

StAges,  ancient  and  modern,  268-292. 

Stages,  opera,  252. 

Stars,  298. 

Statue  giving  a  double  image,  68. 

Steam  engine,  origin  of  the,  234-338. 

Stella,  79. 

Strobeika  Persaiie,  La.,  529. 

Sun  effect,  3fl7. 

Sunrise  effects,  295. 

Sun  robe,  315. 

Suspended  head,  63. 

Swan,  Lohengrin,  313. 

Swing,  tlio  haunted,  91. 

SwitchlK>ard,  theater.  261. 

Sword  swallowers.  156-161. 

Sword  trick,  153. 

Sword  walker,  161,  163. 

Table  rapping,  101. 

Tachyscope,  electric,  489. 

Target,  the  human,  15:). 

Temple  of  Dagoii.  construction  of.  323. 

Temple  tricks  of  the  Gr*?eks,  2O3-220. 

Temples,  the  machinery  of,  213-317. 


Theater,  curious  piTot«d,  287. 

Theater,  optical.  489. 

Theater,  Palladio's,  289. 

Theater  secrete,  311-344. 

Theater  with  two  auditoriams,  383. 

The  dicaiometer,  221. 

Thief  catcher,  photographic,  457, 

Thorn,  E.,  38.  39. 

Thought  transference,  197-303. 

Thunder  effect,  301. 

Ties,  spiritualistic,  60. 

Torch,  electric,  337. 

Torpedo,  484. 

Torrini,  .see  Grisi. 

Toy,  a  Greek,  243. 

Toys,  ancient,  893, 

Toys  electrical.  885-398. 

Transformation,  gradual,  307. 

Trapeze,  revolving,  143, 

Traps,  355,  811. 

Trewey  the  shadowgraphist,  S-'i,  17ft-181. 

Trick  photography,  433-316. 

Tricks,  misct-Uaneous,  407-431. 

Tricks,  optical,  65-88. 

Trilby,  the  illusion  of,  89. 

Trunk,  the  mysterious,  44. 

Trunk  trick,  the,  536. 

Tulips,  electric,  338. 

Tumbler,  397. 

Vanity  Fair,  27. 

Ventriloquism  and  animated  puppets,  164- 

172. 
Ves-sels,  magical,  827. 
Vicen/.a,  theater  at,  389. 
Vitascopc,  497. 

Walking  on  the  ceiling,  144. 
Walking,  photograph  of,  471. 
Wave  effect.  304. 
Wine  changed  to  water,  134. 
Woman,  the  invisible,  102. 
Woman,  the  three-headed,  60. 

X-ray  illusion,  96. 


ciENTiFic  American. 

THE  MOST  POPULAR  SCIENTIFIC  PAPER 
IN  THE    WORLD. 

EsUblobca  1&46.      .    .    .      Weekly.  $3^  a  Year;  i\£0  Six  Months. 


This  unrivalled  periodical  is  now  in  its  FIFTY-SIXTH  YEAR.  and.  owing  to  its 
ever  increasing  popularity,  it  enjoys  the  largest  circuUtton  ever  attained  by  any 
Mncniific  puMu-^ititin.  Lvery  number  contains  sixteen  large  pages,  beautifully 
prtntcd.  Iund»omci>  illui^tratcd;  it  presents  in  popular  ^tylc  a  descriptive  record  of 
the  most  novel,  interesting  and  important  developments  in  Science.  Arts  ami  Manu- 
factures. It  abounds  in  fresh  and  interesting  subjects  for  discussion,  Ihnughl  or 
»tiidy.  It  proii-idcs  material  for  experiment  at  home  and  in  the  laboratory,  and  it 
enables  the  intelligent  reader  (u  keep  informed  as  to  tht;  industrial  and  Mrientific  dc- 
velopmcni  of  the  country,  To  the  inventor  it  is  invaluable,  as  every  number  con- 
tains a  complete  list  of  all  patents  and  trade  marks  issued  weekly  fnim  the  Patent 
Office.  It  promotes  industry,  progress,  thrift  and  intelligence  in  every  cotnmunhy 
where  it  circuLiles, 

The  SciCNTinc  Amixican  shoidd  have  a  place  in  every  dwelling,  shop,  offkt, 
school  or  library.  Workmen,  foremen,  rngineers.  superintendents,  directors,  presi- 
dents, officials,  merchants,  farmers,  teacher?,  lawyers,  physicians,  clergymen — people 
m  every  walk  and  profession  in  life,  will  derive  satisfartion  and  lirnem  from  a  reg- 
ular reading  of  Tut  SnEVTinc  Americak. 

As  an  iiiNtruclor  for  ihe  young  it  i'*  vt  jiecnliar  advantage.  TRY  IT. — Subscribe 
for  >-oufSel( — it  will  brins  you  valuable  ideas;  subscribe  (or  your  sons — it  will 
make  them  manly  and  seirrcliant ;  subscribe  for  your  workmen — it  will  please  and 
assiiit  their  labor ;  subscribe  for  your  friends — i(  will  t>e  likely  to  give  them  a  practical 
lift  in  life.  Terms,  $.100  a  year;  %i.go  six  months.  Specimen  copies  free.  Remit  by 
postal  order  or  check. 
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This  journal  is  a  separate  publication  from  Tbe  SciENnric  Amdican.  and  is  de- 
signed to  extend  and  amplify  ihc  work  carried  nn  by  ihc  part-nl  paper.  In  size  and 
general  make-up  it  is  uniform  therewith,  covering  sixteen  pages  of  closely-printed 
inaiter.  handsomely  tllu&tratcd.  It  has  no  adveriismg  pages,  and  tT)e  entire  space  i» 
given  up  lu  the  scientific,  mechanical  and  engineering  news  of  the  day.  It  differs 
from  the  Scientiftc  Amkkicm*  in  that  it  contains  many  articles  that  are  too  long  to 
he  publi<.hcd  in  the  older  journal  or  of  a  more  technical  nature.  G>llcge  profeuors 
and  students  find  this  edition  especially  adapted  to  their  wants.  It  contains  repons 
of  the  meetings  uf  scieiiiific  societies,  both  in  ibis  coiintr>'  and  aliroad.  and  ab- 
stracts of  m.iny  papers  read  before  such  societies.  It  has  a  page  of  short  notes  con- 
cerning the  electrical,  rngineenng  ami  genfral  scientilic  news  of  the  day.  together 
with  a  column  of  selected  fonnulx.  Kach  number  cnnlairs  much  foreign  scientific 
news,  and,  when  taken  in  connection  wiih  Tiir,  SriF.NTiFir  .'KMrau  an.  it  places  before 
the  reader  a  weekly  review  of  the  latciit  and  most  important  discoveries  and  the  most 
advanced  technical  and  scientific  work  of  the  limes  all  uvrr  the  world. 

PRICE  FOR  THE  SITPLEMENT.  $5  A  YEAR,  or  one  copy  of  The  Scien- 
Tinc  AiiEEir.^N  and  nne  copy  of  Srrn.F.MENT.  both  mailed  to  nnc  address,  for  one 
year,  for  $7.     .\ddress  and  rtmit  by  postal  order  or  check. 
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15,000  Receipts.   734  Pages-     Price,  $5,00* 

MAILED  TO  ANY  PART  OF  THE  TORLIX 
Leather  Binding;  as  follows :  Sheep^  $6.00 ;  Half  Morocco,  $6.50. 


THZ  SCIKWTIFtC  AMK81CAN  CVCIJ>PKDIA  OF  RBCKIFTS,  NOTW  AND  QUERISS  WM  fifW 
publiKhccJ  in  Ihc  autumn  uf  iSijt.  Il  was  well  icccired  by  the  press,  came  quickly  into  Ihc 
favor  at  purchnccrx  and  lia«  had  an  unprnrcclentcd  «alc.  Il  liM  been  us«d  by  chcmisti, 
technologists,  and  those  im(.inii)ur  »-ith  tlie  arts,  with  equal  success,  and  lias  denionstratdd 
that  it  is  ft  bcxMc  which  is  useful  in  the  labontory,  fnctory  or  home.  It  vonaisU  of  a  careful 
compilation  of  tlic  most  useful  receipts,  and  infonnation  getmmne  to  the  scope  of  the  book, 
which  have  appcarcil  in  TiiE  Scikntivic  .^mzrican  Tot  more  Itian  Itftlf  a  ccittnrf.  The 
Publishers  now  talti!  pleasure  in  afFcrinp  the  Sixteenth  Ktvi&cd 
Edition,  whitli  han  been  brou^tit  up  to  the  Ulc&t  lequircmcnis 
by  the  insertiiin  nf  qmt  new  fnrraviLt,  making  It  the  latest  and  most 
complete  rulumc  on  the  subject  of  receipts  c*fer  prexeulcd.  Over 
[5,000  lelecled  formula;  arc  here  CTillcctcd,  nearly  every  brunch  of 
the  iiscdil  atlN  l>cin^  reprcscnlod.  Many  of  the  principal  ^ubtiLinccji 
and  nw  materials  used  in  llic  arts  are  itr«crib«d,  and  n1mo«t 
every  inquiry  relating  tf>  tomiulic  will  be  found  answered.  It  il 
mare  than  a  receipt  briotc,  a^  in  mo\t  cases  i[  gives  all  the  standard 
and  special  fotniul:t',  thus  rabbling  the  reader  to  tini\  a  receipt  which 
fits  his  pecidiar  need.  An  niphahetical  arrangement  with  itbundant 
crnss  lefcrcnccs  makes  it  aii  easy  work  to  consult.  '1  Uosc  who  are 
enifageit  in  any  branch  of  industry  will  find  this  bock  of  the  greatest 

pnictiral  value,  and  we  especially  commend  it  lo  those  who  are  iti  search  nf  an  Indcpeiulenl 
buatncM,  a»  ihcy  will  find  m^my  formulx  for  the  manufacture  of  salable  articles  which  will 
be  worth  many  limes  tlie  cost  nf  itie  book.  The  Appendix  contains  the  very  Litest  fortnulaf 
oa  well  a>  41  tablet  of  wei|£hta  and  measures,  and  a  dictionary  of  chemical  syuonyma. 
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The  new  matter  comprises  eiehty  pages  of  text  in  the  foiro  of  an 
appendix,  tncludiag  among  other  subjects, 

A  Complete  Article  on   the  X-Kay. 
Wireless     eleeraphy.  Liquefaction  of  Air. 

Acetylene  (las  '  pparatus.  Arllflctal     pecti  um. 

And  other  arlicUn  whJcti  bring  the  work  fully  up  lo  dile. 

This  is  a  book  full  of  inteMst  and  value  for  teachers,  students  and  others 
who  desire  to  impart  or  obtain  a  practical  knowledge  of  Physics. 

THE  MOST  POPULAR  PCIENTIFrC  BOOK  OF  THE  DAY. 

What  the  PrcM  MriH  -EXPCftLIENTAL  5CIENCe." 

'■  Theeleelriciil  chapters  of  ihetmok  are  notably  good,  and 
ihc  practical  instruction  given  ftrr  building  simple  electrical 
tnacoiaery  may  be  safely  carried  om  by  tnase — not  a  (ew— 
who  like  to  make  their  own  apparatos.'"— A/^c/rfcrt/  Worl/. 

•■  Tnc  author  ha» avoided  repealing  the  hackneyed  illmtra- 
il  ■cs.  which  have  beeonasxed  from  one  bmik  to  anothcT  so 
long,  and.  Instead,  offers  a  set  of  experiments  which  are 
largely  of  a  novel  cbaratrtcr  and  very  *tTikitig"~eiir,Hf,  ring 

•■It  Ua  treat  to  road  a  bookof  thiK  kind,  that  sett  foitb  the 
priRciples  of  phvsics  so  fnlly.  and  without  the  use  of  mathc< 
matics."—  -'At  Z<^0wWtw■ 

"  All  leucheni  of  science  arc  aware  thai  real  kaowledge  is 
acquired  beiit  by  iht  Ntudcnt  making  erpcriflicm»  for  hun- 
s*ll,  and  anyone  who  points  out  bow  those  expenmeata  may 
be  easily  made  is  doioK  excellent  wurk." — Jlhj(UiA  Mft^'a-it 
.  nd  tV  rbi  s/  Sa  mt. 

"  The  work  bears  the  >tamp  of  a  writer  who  writes  Dothlag 
but  with  certainty  of  action  and  result,  and  of  a  teacher  who  impnrls  sctenUSe  infonnatloci 
in  an  aUractive  and  fascinaliog  manner."— j1<wmtaw  /mjemrtr. 

JJtt,  Tbomai  A.  Edison  say»l  "  The  practical  character  of  Ibe  physical  apparatus,  the 
oleamess  ul  the  descriptive  matter,  and  Its  entire  freedom  from  mathematics  give  the 
work  a  value.  In  my  mind,  superior  to  any  otber  work  od  elementary  fdiysics  of  which  I  am 
aware" 
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Readers  of  The  Scientific  American  are  aware  to  what  extent  it  has 
devoted  itself  for  more  than  half  a  century  to  chronicling  the  inveatlona 
and  discoveries  of  the  century,  and  it  is  fitting  that  the  publishers  should 
bring  out  a  volume  which  worthily  com ine morales  the  completion  of  the 
Nineteenth  Century.     The  book  is  scholarly  and  interesting,  and  presents 
in  concrete  form  the  great  scientific  and  engineering  achievements  of  the 
century.     In  it  are  recorded  and  described  all  the  important  developments 
of  the  arts  and  sciences  which  cliaracterize  the  period. 
The  influence  of  invention  on  modern  life  cannot  be 
overestimated.     The  chapters  give  a  most  compre- 
hensive, compact,  and   coherent  account  of   the  pr>- 
gress  which  disiinguishes  tins  as  the  "gulden  age  of 
invention,"    resulting    in    industrial    and    commercial 
development  which  is  without  precedent.     It  is  a  b(M>k 
which,   fnini   its  human   interest,  can   be  confidently 
recommended  to  a  discriminating  public. 

A  chronological  calendar  of  leading  inventions  is 
one  of  the  important  features  of  the  work.      This  enables 
the  reader  to  ascertain  at  a  glance  the  most  important 
inventions  and  discoveries  of  any  jwrlicular  year.     The  author  has  dcvuted^J 
a  considerable  period  of  time  and  careful  study  to  its  preparation,  and  he^| 
is  specially  qualified  for  the  work,  uwiiig  to  scientific  training  of  a  high  ^^ 
order  and  many  years  of  practical  experience  in  such  matters.     The  Ijook 
is  withal  very  interesting,  and  will  prove  a  welcome  addition  to  any  library. 
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